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PREFACE. 



The present manual embraces essentially the course of 
lectures on Medical Jurisprudence delivered by the author 
to the students of tlie Jefferson Medical College during the 
session of 1891 and 1892. It was prepared, at the request 
of the students, in the hope that it would assist them as 
well as others in the study of this most important branch 
of medicine. 

The necessarily prescribed limits of the work permit only 
of the consideration of those parts of this extensive subject 
which the experience of the author as Coroner\s physician 
of the city of Philadelphia for a period of six years leads 
him to regard as the most important for practical purposes. 

Those students, however, who wish to give particular 
attention to the study of medical jurisprudence are recom- 
meiulod to consult in addition the standard works of Casper, 
Mascha, Tardieu, Taylor, Beck, Woodman k Tidy, Whar- 
ton & Still^, Guy and Ferrier, Reese, etc. 

HENRY C. CHAPMAN. 
Ba^ Harbob, August 19, 1892. 
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A MANUAL 

MEDICAL JCKISPRUDESCE AND TOXICOLOGY. 



CHAPTER I. 

I Importgni^c of the subject of Medical JuHeprudcnce — Ordinal? and Ex- 
pert WltneBH— The Coroner's Physician— Rfliitiona of the Medical 
Profession to the Coroner in CaBes of Sodden Death, etc. — Manner ol 
making PusHnortem Examinations in MediLO-lcgai Cases— IdentlHca- 
tion of the Dead— Coroner'F Inquest— Conduct of the Medical WltnesB 

Medical Jurisprudence, or Forensic Medicine or 
I Legal Medicine as the subject is often also called, may be 
1 broadly defined as medicine in relation to Law. Although 
I subject of very wide scope and much practical imjwrt- 
''ance, it is, nevertheless, usually neglected by the students 
of medicine. It is very desirable, however, that every 
physician should have some kuowledge of medical juris- 
prudence. The physician should know what the Coniraon- 
1 wealth expects of him and has a right to demand of him 
1 hie professional capacity, and he should know his own 
Flights as a medical expert, Every physician, during the 
; of his professional career, may be called upon to 
sjve testiniony in cases of rape, fixticide, infanticide, death 
rom poison and from other causes. 
There are, however, two kinds of witnesses. One is a 
Jf itness in the ordinary acceptation of the term, who testifies 
mply to matters of fact of which he has personal knowl- 



18 A MAMJAT. OF 

€Klge. T1m» other is a witness, who likewise testiiies to 
mattei's of fact, but concerning which he has special pro- 
fessional cx]>ert knowledge, such as the ordinary witness 
csuuiot, from the nature of the case, be expected to have. 
A jwrson, for example, happens to be walking in the street. 
He set^H a boy run over by a street car, or a man plunge 
a dirk into another ; or the shot of a pistol is heard and a 
man is s(!cn to fall. This person is a witness in the ordi- 
nary ac(xjptiition of the term. That is to say, he is liable by 
the law of the Commonwi^lth to be at any time subpoenaed 
to tc»stify in court to these facts. Such subpoena, when 
served, tlui witness must obey. Every citizen may be 
called upon to testify to matters of fact of which he has 
jKirsonal knowknlge. The medical expert witness, how- 
ever, is of a kind different from the ordinary witness. 
He 18 called uj>on by the prosecution or defence to give an 
opinion or testimony as to facts concerning which he is 
especially (jualified to express an opinion on account of 
his professional training. His knowledge of the particular 
facts of a case, however, will depend entirely as to whether 
he sees proper to make himself ac»quainte<l with them or 
not. No law can compel, for example, a physician to 
examine the contents of a stomach, with the view of deter- 
mining whether they contain a poison, if he refuses to do 
so. The physician can excuse himself on the ground that 
he does not feel comjjetent to make the chemical analysis, 
or that the necessities of his practice do not give him suflB- 
cient time to make such analysis, or that giving testimony 
in court at the time of the trial may interfere with other 
professional engagements, etc. The physician may give 
any such reasons he pleases for refusing to undertake a 
medico-legal investigation, and no law can compel him to 
do so. 
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It may be mentioned in this connection, liowever, that 
ordinarily it woidd be iinivise for a young pfaygician not 
t» avail himself of an opportunity oJ' giving testimony 
in court, since it undoubtedly leads indirectly to a great 
deal of practice and professional preferment generally. If 
the physician does accept this responsibility, it is important 
that he sliuuld know exactly what his duties will be to the 
Commonwealth under these circumstances, and also what 
lie may expect from the Commonwealth. Usually in every 
large oity or community tliere are a)>potnted by the coroner 
one or more physicians known as coroner's physicians, 
whoso duty it is to make all medico-legal examinations. 
In those parts of the country where the office of* c-oroner 
does not exist, police magistrates or some such official have 
tiie power to appoint a physician to conduct medico-legal 
examinations. It is obvious that tlie more attention any 
one physician gives to this kind of professional work the 
better qualified will he be for performing it, and in this 
city the coroner usually appoints one physician as coroner's 
physician, though frwiuently he is allowed one or more 
assistants. 

The compensation of the coroner's physician and assist- 
ants might either be by the fee system or by salary. The 
latter is much preferable, for, if the emolument of the 
I office depends upon the number of post-mortem examina- 
.' tions made, these examinations might be increased need- 
I lessly. At the present time in tliis city the coroner's physi- 
p cian and assistant are salaried. Apart, however, from the 
; of the I'^ularly-appointed and salaried coroner's 
I physician, any physician may be called u{wn by the 
I Commonwealth or the defendant, in murder cases, for 
(■example, to give testimony. It is not only desirable, but 
T most important under such circumstances, that if the 
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physician agrees to give his time to the Commonwealth 
or the defence, the matter of compensation should be 
first definitely fixed. If a physician be subpoenaed as an 
ordinary witness, which summons he must obey, and, having 
given his evidence in court, the Commonwealth or the de- 
fence endeavors to obtain an expert expression of opinion 
upon the facts testified to in addition to the testimony as 
to the mere facts themselves, the physician is justified in 
refusing to answer. If, for example, a physician happened 
to see a man stabbed, and is subpoenaed as an ordinary 
witness to testify as to the facts, he must answer questions 
bearing directly upon such facts as he observed. But 
should the judge, prosecuting attorney, or defence ask a 
physician who has been so subpoenaed strictly professional 
questions which an ordinary witness, such as a laboring man, 
could not possibly answer, and which he alone can answer 
on account of his being specially qualified, the physician 
in justice to himself should refuse to answer them. The 
court has no more right to take advantage of the physi- 
cian's professional knowledge and skill in extorting evidence 
from him without proper compensation than it would have 
to take his property ; for his knowledge is his property, 
his capital. 

While in a general way it is always proper that every 
law-abiding citizen should contribute to the Commonwealth 
anything that lies in his power, whatever his profession 
may be, by which the ends of justice will be attained, it is 
only right that he should be suificiently compensated by 
the Commonwealth for so doing. 

In cases of pei*sons dying suddenly, from violence, or 
within twenty hours of the time that a physician has been 
in attendance, the coroner is notified by the attending phy- 
sician, members of the family, or some one interested in 
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the case. As tliere is aonie difference of opinion among 
pliysiciaiis and lawyers as to the interpretation of the law 
bearing upon such caeca, it is well that the law should be 
Mtjif«i. Ry the Act of Assembly, Marcli 22, 1867, it is 
provided : " That it shall be the duty of the coroner of the 
city and county of Philadelphia to hohl an inquest on the 
botly of any deceased person who shall have died a violent 
death, or whose dcatii sbatl be sudden ; provided, that such 
sudden death be after an illness of less than twenty-four 
hours, and that no regtdar practising physician shall have 
been in attendance within said time, or that suspicious 
circumstances shall render the same necessary ; which said 
suspicions shall first he sworn to by one or more citizens 
of said city." Such being the law, the attending physician 
may say that, while in cases of death from violence or occur- 
ring under suspicious circumstances, it is undoubtedly his 
duty to notify the coroner, this law cannot be so inter- 
preted as to compel him to notify the coroner in cases of 
death from chronic disease, even though he may not have 
been in attendance within twenty-four hours of death. 

Let us suppose that a physician, in accordance with that 
interpretation of the law, signs a dc-ath-eertificate, assign- 
ing some chronic disease as the cause of death, not having 
seen the [tatient within twenty hours, or, perhaps, not 
within a week of death. It is not impossible that in such 
a case suspicions might be aroused after burial, the body 
might be exhumed, and a post-mortem examination might 
reveal poison as tlie true cause of deatli. An attending , 
physician, under these cii'cum stances, would certainly be 
3iib[Kenaed to apjiear before tlie coroner to ejcplain his 
action, even though he were not held for criminal prase- 
cntlon, 

It may be urged, however, if the attending physician 
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notifies the coroner in eases of death from chronic disease, 
in which he has not been in attendance within a period 
of twenty-four hours of death, that the family of the de- 
ceased will be needlessly annoyed. It will be said that, 
on notification of death, the coroner will hold an inquest 
involving the bringing of his jury to the house of the 
deceased, making a post-mortem examination, outraging 
the feelings of the family, etc. As a matter of fact, how- 
[ever, there is no necessity that the family should be 
annoyed in the slightest degree. The coroner, being 
notified, will either authorize the attending physician to 
sign the certificate, or send his physician to the house to 
simply inspect the body, and possibly to ascertain if the 
family and friends of the deceased are entirely satisfied as 
to the cause of death. 

On the other hand, let us suppose that the attending 
physician does not notify the coroner in a case of death 
from chronic disease where he has not been in attendance 
within a period of twenty hours, and that the attention 
of the coroner is called to the fact that the life of the de- 
ceased was heavily insured, or that the insurance company 
objects to the payment of the premiums on that ground. 
Under such circumstances the coroner is obliged to have 
the body exhumed, a post-mortem examination made, the 
attending physician and members of the family of deceased 
perhaps subpoenaed to appear at his office, the inquest only 
proving that the true cause of death was such as was first 
assigned in the death-certificate. All such trouble and 
annoyance can be avoided in such cases by simply notify- 
ing the coroner. However, therefore, the law bearing on 
such cases may he interpreted, why should the attending 
physician assume any responsibility, and risk future 
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trouble when there is an official K^larly appointed for 
that ptir|)08e ? 

It is sometimes also held by physicians that the law , 
cannot compel the attending physician to notify the coroner 
in a case of death fron) violence, if death be delayed 
several months or years. Such an opinion, however, is a 
misinterpretation of the law, and would not be sustained, 
since it is distinctly stated in the act, without qualifieatiou, 
that the coroner shall hold an inquest " on the body of 
any deceased pei'Son who shall have died a violent death." 
Indeed, even if the attending physician were ftilly satisfied 
that the cause of death could not be even remotely traced 
to some act of violence or injury suffered by the deceased 
years before death, it would be advisable for him to notify 
■ the coroner to relieve himself of any responsibility, in the 
view of a suit for damages possibly being instituted. 

Whatever views physicians may hold as to the propriety 
of the law r^nlating the eondnct of the coroner, it is well 
liir them to i-ealize the authority enjoyed by that official, at 
least in this Commonwealth, Ijefore entering into any con- 
flict with him. The office is an exceedingly old one, having 
been in existence hundreds of years, antedating that of 
any of the jiidges of our twurts. He can subpceua any 
one to his office at any hour of any day, and commit for 
contempt. The coroner has an enormous amount of 
authority, if he chooses to exercise it, and if he abuses it 
can give those with whom he comes in official contact 
endless trouble and annoyance. Indeed, so true is this 
that the office has been abolished in many places. Such 
being the ca.'^e, as long as the office exists, the author would 
I recommend to physicians to notify the coroner in all doiibt- 
[ fill cases iuvulving his jurisdiction, thereby saving tbeni- 
Ives much annoyance, trouble, and loss of time, 
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In cases of sudden death, or death from violence, or 
death under suspicious circumstances, the coroner, having 
been notified, views the body, and if not satisfied as to the 
cause of death, directs his physician to make a post-mortem 
examination, the extent and thoroughness of which will 
depend entirely upon his discretion. It is essential that 
the results of the examination should be recorded at once 
in a book kept for that purpose, the examiner not waiting 
until he reaches his home, trusting to his memory for the 
facts. Neither should the recoixi of the post-mortem ex- 
amination made in one book at the time be transferred 
later to another book, since the objection may be made 
that the two records are not the same. It is needless to 
add that the coroner's physician should have his name 
and address distinctly written in his note-book, so that in 
case it is unfortunately lost, it may be advertised for, or 
the opportunity afforded of its return to its owner without 
delay. 

Before recording the results of the post-mortem ex- 
amination, the place, the year, the day of the month, and 
the hour of the day should be noted by the examiner. 
The deceased must then be identified from their own per- 
sonal knowledge, and not from hearsay, by two witnesses 
who knew the individual upon whom the post-mortem is 
to be made. The height of the deceased should then be 
determined, the examiner being always provided for this 
purpose tvith a tape-measure. This may become an im- 
portant part of the testimony in certain cases, like that 
of murder, since it may be claimed that the deceased 
being a taller man, and presumably heavier and stronger 
than the defendant, the murder was committed in self- 
defence. The body of the deceased should, therefore, be 
weighed. In a properly-equipped morgue means are 
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toovided for this purpose. In their abseuce the weight 
^f the body can at least be approximately estimated, and 
lui idea can be obtained as to whether the deceased was 
strong, well-hiiilt, muscular, or weak, sickly, emaciated. 
The temperature of the hotly and surrounding atmosphere 
Bhonld be noted ; that of the morgue would usually be 
constant; but if the post-mortem esamiuation be made 
elsewhere — in a bar-room, in a yard, or in a field — the 
temperature would be variable, according to circumstances, 
of the year, etc. If tlie medical examiner be called 
upon t<} make an examination of a dead body in the place 
where it was fii-st found, it is very important that all the 
surroundings shotdd be most carefully and critically ob- 
served. If the dead body be found in a room, for ex- 
ample, its condition should be noted as to the position of 
the tables, chairs, china — whether it was \\i oixier or con- 
fusion — the latter being probably the state in the ease of 
their having been a struggle. The flooi", walls, doors, 
windows, and furniture should be carefully examined for 
blood-stains or stains of any kind, foot-marks. The con- 
dition of the clothing of tlie deceased should be noted as 
to whether it was cut or torn, etc. Indeed, no fact of any 
kind that could directly or indirectly aid in determining 
the cause of death, or lead to the arrest and conviction of 
the murdei'er, if murder has beeu committed, should fail 
to be recognized and recorded by the medical examiner, 

A thorough examination having been made of the body 
externally, and the situation, extent, and nature of the 
external injuries having been noted, if any such be present, 
the body should next be examined internally. In making 
the internal examination it is best to begin with the head, 
'except in cases of asphyxia, as in such cases if the head is 
opened first the bloo<l is apt to run out of the right side 
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of the heart. The sculp haviug been divided, and the 
two parts everted, the skull, after it has l)een carefully ex- 
amined, should then Ik' sawtnl through in Buch a manner 
that the calvariuni can lie securely replaced. The dura 
mater having l)een inspected should then be divided and 
the condition of the arachnoid and pia mater be observed. 
The brain l)efore removal should he examined as to con- 
gestion of its vessels, laceration of its substance, extravasa- 
tion of bl(HKl, etc. After removal of the brain the base of 
the skull should he carefully examined for fractures. The 
condition of the brain should he noted as to its consistence, 
color, the existent of tumoi's, abscesses. The spinal column 
should next l)e opened through its whole extent, and the 
c^ord removeil, and its condition noted. The thorax and 
alxlomen should then be opened by making an incision 
extending from the root of the neck to the pubes, dividing 
the cartilages of the ribs, and the sterno-clavicular liga- 
ments, and reflecting the sternum. The heart and lungs, 
larynx and trachea should be at once examined m sitUy 
and after removal, parts of the organ being preserved. The 
stomach having been ligated at both the cardiac and pyloric 
orifices, each orifice being secured by two ligatures, should 
then be removed by cutting between the two ligatures at 
each orifice, and placed in a dean glass jar. The intestines 
should be removed and preserved in a similar manner, 
though separately from the stomach. The condition of the 
liver, spleen, pancreas, kidneys, and uro-genital apparatus 
should be noted and portions of the organs preserved for 
microscopic examination if necessary. The post-mortem 
examination having been concluded, the calvarium should 
be replaced in position, the parts of the scalp inverted, and 
the latter as well as the alxlominal walls brought together 
and securely sewed. 
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Ordinarily the dead body Hiibmitted for me<lical examina- 
tion is either entii'e or aliunst so. It not iinfVeqiiHitly, 
however, happens that the Ixidy has lieen purposely muti- 
lated after death, by a murderer, for example, with the 
view of escaping detection, or as in eases of death from 
fire, explosions, raili-oad accidents. Under snch circum- 
stances, when often only parts of the l>ody or bodies can 
be recovered for examination, the highest anatomical skill 
may be requisite for the identification of the remains or 
the determination of the c^iise of death. But little diffi- 
culty, however, should be experienced in determining, for 
example, whether the bones recovered Iw human or not, if 
the greater part of the skeleton, especially if parts of the 
skid!, be submitted for examination. It is only when a 
bone or a fragment of a bone has Iteen obtained, as from 
the ruins of a fire, that mistakes as to their true nature 
are likely to be made by the medical examiner. Inas- 
much as the bones of the domestic animals have been 
frequently mistaken for those of man, even by physicians, 
if tte examiner be in donbt'^Ss to the nature of a bone, it 
would Ite better for him U^ submit it to a comparative 
osteologist fiir determination, rather than to trust to bis 
own judgment, unless specially qualified by previous osteo- ' 
logical studies to give an opinion on the subject. 

As regards the skull mure especially, there is usnallyno 
I difBonlty in determining whether a skull he a human one. 
The ])artienlar race, however, cannot alwa\'s be indicated, 
for while there is no difficulty, for example, in distingmsb- 
l ing aCanc^sian skull (Fig. 1) from that of a typical n^ro 
I (Fig. 2), it is not only difficult, but oflen impossible to 
. exactly identify the many forms of skull intermediate in 
f charaoter between the two. In the identification of human 
;■ remains the sex, ^e, and stature are usually to be deter- 
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mined. Inasmuch as the skeleton of the male differs from 
that of the female as regards the size, weight, strength of the 



Fig. 1. 





Showing the facial angle of Camper. 
In European crania usually not ex- 
ceeding 80^. ff, 5, c, df lines forming 
the facial angle. 



Facial angle of Camper. In the Ne- 
gro about 70°. a, 2), c, d, lines forming 
the facial angle. 



bones, in the relative development of the ridges and promi- 
nences serving for the attachment of the muscles, and more 
particularly in the size and shape of the pelvis (Figs. 3 and 4), 



Fig. 3. 



Fig. 4. 





Male pelvis. 



Female pelTis. 



all of which peculiarities are fully described in works on 
anatomy, there is usually no difficulty if the skeleton is 
entire in determining whether it be that of a male or a female. 
If, however, a single bone or a fragment of a bone be sub- 
mitted for an examination it is often so difficult to deter- 
mine the sex that no positive opinion should be expressed. 
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The 1^ of a IkkIj- can be approximatelj at least in- 
ferred from tlie development of the teeth and the extent 
of the oaaification of the bones. It is imix)rtant, there- 
fore, that the medieal fxamiucr should be familiar with 
le period and order in which the teeth appear and the 
js ossify. In the jaws of a child at full term there 
usually found the rudiments of twenty primary and 
four secondary- or pennanent teeth, twenty-four teeth in 
The average date of the eruption or cutting of th<! 
primary or milk teeth is as follows : The four central in- 
dsors appear from five to eight months after birth, the 
four lateral incisors from seveu to ten months, the four 
anterior molars from twelve to sixteen montiis, the four 
canines from fourteen to twenty months, and the fonr pos- 
terior molars from eighteen months to three years. At a 
'[leriod of life varying between six and seven years the 
1W8 contain forty-eight teeth — twenty milk teeth and 
iwenty-eight permanent teeth sitnated behind tlie milk 
;h, which they will replace as the former are shed, 
'he order in which the permanent teeth appear is as fol- 
iws : The four anterior molars appear at seven years, the 
lur central incisors at eight years, the four lateral iucisors 
;t nine years, the four anterior premolars at ten years, 
ihe four posterior premolars at eleven years, the four 
canities at about twelve years, the four second molars at 
about fourteen years, the four posterior molars at from 
n to twenty-one years of age. As a general rule, 
le teeth of the lower jaw appear first, but in this respect 
lere are exceptions, as also in the order of the appearance 
the teeth. It should l)e mentioned in this connection, 
also, that in cases of rickets the cutting of the teeth is often 
delayed, while in syphilis it is premature. In the latter 
the teeth have a notched appearance, and often crumble 
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away. With the loss of the teeth and progressive absorp- 
tion of the alveolar processes due to age, the lower jaw 
undergoes a marked change in the widening of the angle 
of its neck, and in the diminution of the width of its body, 
imparting to the mouth that expression so characteristic of 
the aged. 

The d^ree of ossification of the lower epiphysis of the 
femur (Fig. 5) is one of the most certain 'signs of the age 

Fig. 5. 




i 
From a child at birth, showing a nucleus in the lower epiphysis. 

of the foetus and of the new-born child. Thus if no ossific 
deposit be found in the cartilaginous epiphysis of the femur 
it may be stated that the foetus has not yet reached the 
eighth month of intrauterine life. If the ossific deposit 
has attained a diameter of about one line the foetus has 
reached full term. If the ossific deposit measiires more 
than one-quarter of an inch the child has lived after birth 
for some little time. The length of the skeleton of the 
child at birth (Fig. 6) is usually about sixteen inches. 
Ossification begins at the extremities of most of the long 
bones at the end of the first year, and progi'esses from that 
time on until ossification is completed. The epiphyses of 
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1 all the lung bones aie usually found imitt'd to their shafle 
f in the male at about twenty-four years, in the female at 




ftbout twenty-two years. After oasifiL'ation has onee been 
completed it is extremely dilfieuli, if possible, to doter- 
mine exactly the age from an examination of the skeleton 
iflloue. It may be mentioned, however, that the bones 
tof the sternum {Fig. 7) are imually found ununited until 
after forty, those of the sacrum (Fig. 8) and os eoccygis 



32 A MANFAI. OF 

iiiit.il sixty years fif agt', Tlic lipiglit nf a IkhIv may I 
a|i|ini.\imat(?ly estimut*-*! fnim the skeletou, the latteM 




being entire hy placing the boncw in position and ad( 
from one inch and a half (o two inches to the lengtii | 
jupply the missing soft parte. In the absence of the sku^ 
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3 should he added abuut ten inches to th<j height of 
the spine of the seventh cervical vertebra from the ground. 
A skeleton may be identified as that of some particitlar 
persou many years even after death through the presenre 
of deformities, fractures, calhis, etc. The production of 
callus is the result of the reparative process that takes place 
in the ease of fractured bones, and its presence proves that 
some time must have elapsed between the time of fracture 
and death. The absence of such callus in cases of death 
following fractures would clearly indicate that death fol- 
lowed soon after the injury causing the fracture, and that 
in the case of fracture of the skull the injury was the cause 
of death. Under certain circumstances it may become a 
matter of importance to determine from an examination of 
the skeleton alone the length of time that the body has 
been buried. It may !« said that ordinarily within ten 
years after burial the soft parts of a l>ody entirely disap- 
pear; the bones, however, may resist decomposition for 
^Bjlhirty or forty years, ])articularly if the surrounding soil 
^^Bb dry. It is well known, however, that the skeletons of 
^^■individuals buried in leaden or stone coffins have l>een 
^^Bbund in a tolerable stat« of preservation even after a lapse 
^^B>f more than a thousand years. 

^^V After the coroner has held his inquest, the coroner's 
physician and the witnesses given their testimony, and the 
jury submitted their virdiet, the defendant, in case of the 

■verdict being guilty, Is then remanded to the district at^ 
tomey's office. The case then comes np before the grand 
jury, to ^hich the coroner's physician states substantially 
what he has alrt'ady said at the coroner's inquest. If the 
grand jury finds a true bill the csise then goes to court; 
the trial is set for a certain day, is finally held, and the 
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coroner's physician is subpoenaed for the third time to ap- 
pear in court. 

If the court is aware that the coroner's physician or any 
of the medical experts engaged in the case have large, 
practice or are connected as lecturers with any particular 
medical schools, etc., it is very considerate, as a general 
rule, arranging its business so as to inconvenience them as 
little as possible. It is incumbent, however, upon the 
physician, whether he be the coroner's physician or retained 
as an expert for the defence, to treat the court with every 
possible respect, to be always punctual in attendance, and 
if he be unavoidably delayed by professional exigencies, 
to send the court word explaining the cause of non-attend- 
ance. The court, however, will not submit to any of the 
physicians subpoenaed straggling in at any hour of the day 
with no excuse to offer for their non-attendance but de- 
tention by their every-day practice. 

At the trial, the medical witness, if he be the coroner's 
physician, is examined first by the prosecution, by the 
district attorney. Having given his testimony, he is cross- 
examined by the counsel for the defence, and is then 
usually re-examined by the district attorney, and there 
usually the examination ends. In giving evidence in 
court, the medical witness should always maintain a digni- 
fied, composted demeanor. He should never be arrogant or 
show any irritability, still less lose his temper, however 
much he may be annoyed by the examination or cross- 
examination. He should never forget that the object of 
the prosecution is to elicit all the evidence that will lead to 
conviction ; the object of the defence to try to rebut, break 
down all that the prosecution hopes to establish. The 
medical witness should answer so that he can be heard by 
the whole court, addressing himself more particular^ to 
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the jury. His answei's should l>e brief ami given in the 
rtimplest language, all technical terms heiiig avoided as 
iniicli as possible. Finally, the raedieal witness ehonld 
never be ashamed of saying in upeu court that he does not 
know. The court dties not expect the medical wituess to 
know everything. Nothing ia more foolish for a witness 
to hazard a. guess in answer to a question for fear of being 
'thonght ignorant. 

In this oonnection it may ha mentioned tiiat dying 
declarations are acct?pt«d in law as evidence without being 
'«Woru to. It is naturally presumed that all statements 
made at snch a. solemn crisis must be sincere, believed at 
least to be true by the dying person even if suliseqiiently 
shown not to be so. The attending physician nnder sucli 
circumstances having ejipi-essed the opinion that tlie patient 
is dyiug and in sound mind, a magistrate sliotdd l>e sum- 
moned to take down any statements that the dying person 
may wish to make. Slionld it not be possible to obtain 
,the services of a magistrate, then the attending physician 
m take down the dying declarations. The physician 
tihould, however, limit himself to writing down the exact 
words of the dyiug jwraou without offering any interpre- 
tation whatever. The statement should be read ovex to 
the dying jwrsou and if possible liis signature to it 
ibtained. 
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CHAPTER II. 

S\f^ns t>f Death — Cessation of Circulation and Respiration — Loss of Sensi- 
bility of the Eyes to Light— Ashy Pallor— Loss of Heat—Rigor Mortis 
— Cadaveric Spasm — Sugg^llation — Putrefaction — Conversion of Bodies 
into Adipocerc — Length of Time Elapsing Since Death — Remote and 
Proximate Cause of Death — Symptoms and Post-mortem Appearance 
of -IK'ath from Disease of Brain, Heart, and Lungs. 

It is frequently stated that persons have been buried 
alive, or we hear of individuals having been aroused with 
givat difficulty from a state of trance or catalepsy^ prema- 
tiiix> burial lx»ing thereby fortunately prevented. If the 
slightest doubt prevails as to whether a person is dead^ a 
physician should c^ertaiuly not give a death-certificate, still 
less contemplate oi)ening the body. While there is no 
doubt that all a(»cx)unts of persons being buried alive are 
very much exaggerated, nevertheless, as these statements 
may not be entirely without foundation, it is most import- 
ant that the pliysician should be familiar with the signs of 
death. There are a numlxir of signs by which a living 
body (iiin ho distinguislied from a dead body. The con- 
tinuous cessation of the circulation and respiration may be 
regarded unequivocally as indicating death. It is im- 
possible to conceive of a human being living for any length 
of time — an hour, for example — unless the heart beats or 
the lungs expand and contract. Not unfrequently, however, 
it is very difficult to determine positively whether the 
heart is beating or not, or to state positively that respira- 
tion has entirely ceased. 

It is well known that certain animals, like the marmot^ 
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are in the habit, during the winter months, of lijbernating. 
This condition is one of deep and prolonged sleep. The 
beats of the heart are rethieed to three or four a minute ; 
the respirations are so infrequent, and follow each other 
at snch long intervals, tliat the most exjKrienced and care- 
ful observer will often find it difficult to convince himself 
that the blood is really circulating, and that the animal is 
breathing. Nevertheless, such is the case, for, towards 
the spring, the creatnre l>egins to show evidence of return- 
ing vitality. The heart. increa.ses in the strength and 
number of its beats, the respiration increases in its 
fi-eqiiency and fon*, and with the spring once well set in 
the normal activity of the animal is re-establish ed. 

A similar condition is pi'esented, to a certain extent, in 
the case of human beings in a state of ti-ance or catalepsy, 
and in the ease of those who have been snffering frani pro- 
longed disease of a low typhoid state. Under siicli 
circumstances, the heart often heats so slowly and in- 
frequently, the respiratory movements of the chest are so 
slight^ that the most cai'efiil und most close inspection is 
required to determine whether the jiatient is alive. In 
snch cases, however, if a ligature be bound around one of 
the fingers, the jiart between the ligature and the end of 
the finger, if the blood is still circulating, will become a 
deep red or puqile in color, through the congestion due to 
the arrest of the cireiilation at that point. But no such 
cliange will be observed if life is extinct. Further, if 
respiration has not entirely ceased, by placing a niin-or in 
front of the mouth the watery vapor exhaled can usually 
he detected thi-ough its condensing as a slight cloud upon 
the glass. The presence of such a cloud, liowever faint, 
■ie a proof that the person is still living. 

A characteristic sign of death is the loss of sensibility of 
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the eyes to light. M'hoii a lighted candle is broug)it near 
to the eye, the pupil contracts, and as it is removed from 
the eye the pupil dilat<»s. This change in the size of the 
pupil may be regarded as a characteristic of vitality ; for, 
though the phenomena may occur within a few hours after 
death, the muscular fibres of the iris, sooner or later, like 
all muscular fibres, lose their power of contractility. 
Atropia, also, on account of its effect in dilating the pupil, 
may be used as determining whether life is extinct. 

The peculiar ashy pallor of the body may be r^arded 
as a sign of death, though not a characteristic one, since it 
is not present in death from all diseases, as in a person 
dying, for instance, from jaundice or from yellow fever. 

One of the most remarkable of vital phenomena is the 
power man possesses of maintaining the temperature of 
his body at about 98.6° F., whatever the character of the 
surroundings, whether the region be tropical or arctic, 
whether the season be winteb or summer. After death^ 
however, the body begins to lose heat, and at first very 
quickly. During the first three houi^s after death the 
body loses as much as three and a half degrees per hour. 
The temperature then gradually falls at the rate of a de- 
gree and a half an hour until, within between fifteen and 
twenty-four hours after death, it is that of the surrounding 
atmosphere. 

Loss of heat is a characteristic sign of death, but there 
are certain conditions which influence the rate at which 
the body cools. Bodies that are thin and emaciated cool 
more quickly than fat ones, fat being a non-conductor. 
The bodies of young children lose heat more rapidly than 
those of adults, and the bodies of old people more rapidly 
than those of individuals in the prime of life. A body 
that is exposed to the air w^iU lose its heat more quickly 
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tlian when it is indowH], and a body unclotbed will lone 
more (juipklj- than if it were clothed. If the room iu 
which a dead body is lying be lai'ge and airy, the heat 
will be given oft' more rapidly than if the room be a small, 
close, and confined one. A body immersed in water loses 
its heat more rapidly than when it is exposed to air. 

It should be mentioned in this connection that in per- 
sons dying from yellow fever, smallpox, tetanus, cholera, 
and from some other acute diseases, there often occurs a 
rise instead of a fall u{ temperature. The cause of this 
increase of temperature, amounting in certain instances to 
as much as nine di^rees Fahr., is not as yet understood. 
A characteristic sign of death is rigor mortis, or the stiffen- 
ing of the muscles throughout the body. Rigor mortis 
may set in immediately, or may be delayed till fifteen to 
-twenty hours, after death. It may last only a few moments, 
or for hours, or even weeks, The variations in the time 
of its appearance and duration appear to depend upon the 
previous condition of the l>ody. The oi'der in which the 
nniscles pass into the condition of rigor mortis is a very 
definite one. The muscles of the eye first become rigid ; 
then auw^essively the muscles of the neck, chest, upper ex- 
tremities, and finally the muscles of t!ie lower extremities. 
Rigor mortis disappears in the same order; that ie, the 
mtiscles of the neck relax first. Tlie muscles of the ex- 
tremities may be still rigid, even though the remaining 
muscles are relaxed. After the rigor niortia has entirely 
jiassed off the general pliancy of the l:wKly is restored, and 
decomposition at once begins. Iligor mortis is due to the 
coagulation of myosin, differing in this respect from 
ordinary muscular contraction. 

It is often asserted that in certain instances, as in death 
from electricity, and in the case of animals hunted to 
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death^ rigor mortis does not oocur. This statement is 
erroneous, inasmuch as rigor mortis is the sequence of 
death from any cause. But, in the instances just men- 
tioned, it is so slight as to escape observation. Cadaveric 
spasm, or the spasm often occurring at the moment of 
death, in the case of persons who have died from sudden 
or violent deaths, though resembling rigor mortis, and aft;er 
passing into that condition, is not identical with it. 
Cadaveric spasm, as it occurs in cases of suicide, appears 
to be due to all the vital energy having been concentrated 
in the one final muscular effort, and not at all to coagulation 
of the myosin of the muscle. The weapon in such cases 
is often grasped with such firmness that aftier death it 
requires considerable force to remove it. 

In connection with the signs of death, the condition 
known as cadaveric lividity or suggillation may be ap- 
propriately mentioned. It is the result of the settling of 
blood in the capillaries, and gives rise to violet-colored or 
livid patches, which, while at first isolated, afterwards 
coalesce. Such discolorations are observed in the most 
dependent parts of the body, such as the back under sur- 
face of the neck, calves of the legs, etc. When occurring 
in the lungs and other internal organs, cadaveric liVidity 
is known as hypostatic congestion. Cadaveric lividity is 
sometimes mistaken for a bruise. The latter condition 
can, however, be readily distinguislied from cadaveric 
lividity, since, if a bruise be divided by a scalpel, either 
blood will flow or a clot will be found. 

Putrefaction, or the decomposition of nitrogenous sub- 
stances by certain bacteria, with the development of foul- 
smelling products. Is usually regarded as the most positive 
sign of death. The length of time intervening between 
death and the beginning of putrefaction varies very con- 
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siderably according to the conditions of tlie body as well 
as those of tlie siirroiiiidings. Tims, fat and flabby bodies, 
those of new-born children," and of women dying in 
childbirth, putrefy rapidly, probably od account of the 
amount of fluid present in the body under such circum- 
stances. The bodies of persons dying from exhaustive 
diseases, snch as typhus fever, or from injuries involving 
the bruising and mangling of the bodies, or from poisonous 
gases like coal-gas, etc., undergo putrefaction quickly. 
On the other hand, putrefaction is retarded in cases of 
death from alcohol, phosphorus, arsenic, coal-gas, and 
certain narcotic poisons. While the phenomena of putre- 
faction are undonbtedly due, as already mentioned, to the 
presence of certain bacteria, the products of the decom- 

< position of the albuminous substances being subsequently 
modified by the oxidizing action of the atmosphere, present 

I under ordinary circumstances, nevertheless, the rapidity 

I of the process will be greatly influenced, not only by the 
amount of moisture present in the atmosphere, but by the 
temperatui-e of the latter. 

Indeed, putrefaction is an-ested in the presence of per- 
fectly dry air. Thus, in the sandy deserts of Arabia and 
Africa, a dead body, losing rapidly its fluids, dries np and 
mummifies. On the other hand, bodies buried naked or 
but little clothed in wooden coffins, in shallow gravus to 
which the air has ordinarily ai^ess, putrefy rapidly. The 
influence of temiwraturp in promoting or retarding putre- 
faction is well shown by the fact that bodies putrefy more 
rapidly in summer than in winter. Indeetl, jiutrefaetion 
is entirely arrested at a temperature of 32° F., as well 

I known ; lx>dies of men and animals buried in ice for nearly 
1 hundred years have been found in a state of perfect 

I preservation after exhumation. The temiseiuture most 
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favorable to putrefaction appears to be between 70° and 
100° F., a temperature of 212° arresting it. Putrefac- 
tion is undoubtedly due to the presence of bacteria, its 
progress being modified by the condition of the body at the 
time of death, its age, sex, the amount of moisture and 
temjierature of the atmosphere. Nevertheless, as it has 
been observed that the decomposition of bodies of the same 
general character buried in the same kind of coffins and 
graves varies very considerably, there must be other con- 
ditions than those just referred to, and not so well under- 
stood in their effects, which influences the rapidity of 
putrefaction. 

It may be mentioned that bodies putrefy more rapidly 
in air than in water, and more rapidly in air or water than 
in earth. Inasmuch as the progress of putrefaction is 
influenced by so many conditions, it is impossible to give 
anything but a very general description of the process. 
As a general rule, it may be said, in the case of bodies 
exposed to the open air, that within a period after death 
of from one to three days in summer, and three to six 
days in winter, there appears a greenish or greenish- 
yellow spot upon the abdomen about three inches in 
diameter, accompanied by the peculiar odor of putrefaction. 
The eyeball at the same time becomes soft and yielding. 
During the next succeeding few days this greenish dis- 
coloration spreads over the body in coalescing spots, and 
reddish streaks make their appearance along the course of 
the bloodvessels. Within ten days the epidermis begins 
to loosen, blisters with fluid at the same time beginning 
to be formed. The chest and abdomen become at the same 
time distended and swollen, with the gases, in the mean 
time, developed. By the end of two or three weeks the 
blisters have broken, maggots have made their appearance, 
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and the uails have loi)e«ii(»l. The walls of the bodyT 
lavitiea next burst oiien, discharging their contents. The 
softened flesli falls away from the IroneS, the skeleton 
thereby becoming expose*!. The sexea finally beuonie un- 
distinguishable, except in the case of the uterus being 
recognized, the last of the internal organs to pntrefy. 

As a general rule, the order in which the internal organs 
pntrefy is quite a regular one. Inferences from their win- 
ditiun as to the time elapsing since death are far more 
triistwoithy, thcretbre, than those based upon an examina- 
tion of the body externally. The fii-st part of the body to , 
pntrefy internally is the mucous membrane of the lar)'nx , 
and trachea, which beiwmos in color a dirty red, at the ', 
same time that tlie abdomen becomes greenish externally, i 
as just descTibed. The next organ to decompose is the brain i 
of young infants. Then follow the stomach and intes- 
tines. In this connection it sliould be mentioned that the 
ordinary ]H>8t~ mortem redness of the mucous membrane of 
the stomach often i^escnibles so closely that due to poison- 
ing, that the superficial examiner might be readily de- 
ceived, and attribute such a condition to poison having 
been taken. The spleen, omentum, and mesentery, and 
liver, if healthy at time of death, may resist putrefaction 
for several weeks. The brain in the adtdt, though a soft 
structure, does not usually putrefy before the foui*th or 
fiftli week. The next oi^ans to putrefy are usually the 
heart and lungs. Then follow the kidneys, cesophagus, 
pancreas, diaphr^ni, and arteries. The last organ to de- 
compose is the uterus. In certain cases the utenis has 
been recc^nized even seven months after death. This. fact 
is an important one, as we shall see hereafter in considering i 
such qnestions as the ptissibility of a pregnapcy having j 
existed, of a fcetieide having been committed, etc. 
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It should be mentioned that, under certain circumstances^ 
a dead body, instead of undergoing putrefaction in the 
ordinary manner, is converted into the substance known 
as adipooere; so called on account of its general resemblance 
to a combination of fat and wax. Adipocere, being 
chemically either ammonium or calcium stearate or oleate^ 
is probably produced through the combination of a fatty 
acid of the fat with the ammonium resulting from the de- 
composition of the nitrogeneous tissues, the ammonium 
being often replaced afterwards by calcium. The forma- 
tion of adipocere being therefore a saponification, the 
presence of water, as might be expected, is essential to its 
production. Dead bodies are, therefore, converted into 
adipocere only in graves containing water, or in wet or at 
least very moist soil. Inasmuch as dead bodies lying in 
water for any length of time may be cx)n verted into adipo- 
oere, it bea)mes a matter of importance to determine the 
length of time required for such conversion, since it will 
enable the medical examiner to state, in a general way at 
least, how long the body has been lying in the water when 
it was found. As the result of observations and experi- 
ments it may be said that, on the average, tlie body of a 
new-born child will be changed into adipocere aft;er re- 
maining in water between five and six weeks. An adult 
body requires, for complete conversion into adipocere, one 
year if immeraed in water, and tliree years or more if 
buried in wet earth. 

Having described in a general way the signs of death, 
there still remains for consideration the question as to the 
medical examiner being enabled from such signs alone to de- 
termine positively the length of time which has elapsed 
since death. That it is highly important that the medical 
examiner should be able to give such testimony has been 
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well bHowu in cases of murder, simli as those in whi<^h the 
defendant proved an alibi, but in wliieh it was also proved 
by the medieal testimony that the wounds causing the 
death were not inflicted during the period tliat the defend- 
I ant claimed he was absdnt. It must be remembei'ed, how- 
I ever, notwithstanding the veixiict of guilty in tlie cases 
I just referred to, that any tstimate as to the length of time 
elapsing since death based upon gxist-moitem e:tamination 
alone can only be approximative. In a general way, 
therefore, it can only be stated in the case of the body 
being nnburied and exposed to the atmosphere, that if the 
body is only slightly cold *and the jaws beginning to * 
stiffen, the eyes glazed and the eyeballs sunken, death has 
nirred within a period of from fifteen minutes to four 
hours. If, however, the entire body be cold and rigid, 
and there be cadaveric lividity, death has occaiTed between 
one to four days. If the abdomen has turned green and 
the odor of putrefaction is perceptible, the lx)dy is cold 
and pliant, the rigor mortis having passed away, death 
has taken place within from one to three days in summer ' 
and from three to six days in winter. If groenish-brown 
stains and dark red lines are found extending more or less 
over a greenish-yellow body, together with relaxation of 
the sphincter ani muscle, then death has occurred within 
a period of from eight to ten days in summer, ten to 
twenty days in winter. If the entire body is green, the 
chest and abdomen enormously distended, if open blisters 
are found over the skin, and ms^ots in the muscles, the 
.n^ls felling out, the color of the eyes uji recognizable, then ' 
death has occurred within a period of from two to three 
weeks in summer, of from four to six weeks in winter. If ' 
the contents of the chest and abdomen have been dis- 
cbai^ed, some of the bones bare, the eyes enormously ' 
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swollen, death has tukeii place within a })eri(xl of from two 
to four months. Whatever be the remote cause of death 
in any particular instaucre, whether it be due to disease, 
injur}', wounds, or fractures, it may be referred approxi- 
mately, at least, to an arrest of the action of the brain, 
heart, or lungs. In order to be able to determine the 
cause of death, the medical examiner should be familiar 
with the symptoms of death as due to the three causes 
just mentioned, together with the post-mortem appearance 
accomj>anying them. 

The symptoms of death, beginning at the brain, or coma, 
are stujwr, insensibility to external inipi*essions, loss of 
consciousness, slow, stertorous, irregular breathing; the 
respiration and ciivulation ceasing as the medulla becomes 
affected. The post-mortem appearances presented in the 
ceme of death beginning at the brain are effusion of blood 
into the cavities, due to apoplexy, rupture of the blood- 
vessels from fracture of the skull, embolism, abscess, con- 
gestion, and compression. Death beginning at the heart 
or syncope may be due to a deficiency in the quantity of 
the blood or anaemia ; or in the quality or asthenia. Death 
from anaemia may be caused by rupture of an aneurism, or 
from a uterine hemorrhage, or from a division of a large 
vessel like the carotid artery. The symptoms of such con- 
ditions are paleness, lividity of lips, dimness of vision, 
vertigo, slow, fluttering, weak pulse, ringing in the ears, 
hallucination, with more or less delirium and nausea and 
loss of brain power. On post-mortem examination the 
heart is usually found contracted and empty, especially if. 
the latter is examined shortlv after death. 

Death due to the asthenic condition occurs in fatty de- 
generation of the heart, in exhaustive diseases of any kind^ 
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[ sturvatiuii, aud in poisouing from pni»»ic acid. The symp- 
toms in such cases are cold bands and feet, lividity of lips, 
nose, and extremities, great muscular weakness, tfeeble 
pulse, senses and intelligence retained usually till the last. 
After death the heart is found contracted, or its cavities are 
dilated and Habby, and contain blood. Death beginning 
I at the lungs, or asphyxia, is caused by mechanical obsta- 
I cles, such as foreign bodies iu the air-passages, Reapira- 
I tion may be arrested by spasm of the glottis, due to 
nervous excitement, or by paralysis of the respiratory 
■ muscles. The symptoms of a persou dying from asphyxia 
' are lividity of the i'ace, gi'eat dyspntea, vertigo, loss of 
consciousness, and convulsions. In death from asphyxia 
the venous system and the right side of the heart and 
lungs are found filled with dark blood. The left side of 
the heart and the arterial system, if rigor mortis faaa set in, 
I are, however, usually found empty. 

Whatever may be the remote cause of death, tJic imme- 
I diat* cause is then to be looked for iu the braiu, heart, or 
L Imigs. A characteristic set of symptoms precedes death 
I accompanied by characteristic post-mortem appearances in 
W most cases. The medical examiner should be able, there- 
W fore, to usually determine at the least the approximate cause 
1 t)f death. It sometimes happens, however, that notwith- 
l standing that the symptoms are known, and that a most 
r careful post-mortem examination has been made, the cause 
I of death cannot be positively determined. Under such 
L circumstances it may be supjMsed that there has been a 
i sudden stoppage of the heart tlirongh reflex nervous in- 
hibition, as ocoure in pei-sons who have drunk cold water 
when in an overheated condition, or as the result of some 
violent emotion. In such eases no post-mortem lesion of 
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any kind may be found. It can only be said then that 
death may be supposed to have been due to some nervous 
influence. It is not worth while, however, for the medi- 
cal examiner to guess or speculate about the cause of death. 
The most prudent course to pursue, in reply to any ques- 
tions, is to admit that the cause of death cannot be stated. 
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CHAPTER III. 

Wounds— Medico-Legal Definition of Wounds — Comparison of Wounds 
with Weapon Inflicting Them and Clothes of Deceased — Incised, Con- 
tused, Penetrating Wounds — Suicidal, Homicidal, Accidental Wounds — 
Gunshot Wounds — Causes of Death from Wounds. 

A WOUND, from a j)iirely surgical point of view, is re- 
garded as a solution of continuity of the soft parts occa- 
sioned by external violence. The medico-legal idea of a 
wound is, however, far more comprehensive, embracing 
all injuries of the body, external or internal, with or with- 
out a solution of continuity of the skin, produced suddenly 
by external violence. As the danger of a wound will de- 
j)end on the age and constitution of the'jK'rson, its position, 
the weapon by which it was inflicted, the amount of hemor- 
rhage, and numerous other circumstances, it is impossible 
for a physician to state positively whether a wound will 
l)r()ve fatal or not. Wounds at first aj)parently trivial 
have subscHpiently, in many cases, as is well known, been 
the (»ausc of death. The medical witness should, therefore, 
express himself most cautiously if he replies at all to the 
(piestions so often askeil, " Will such a wound prove fatal?" 
^^ Was such a wound nccessarilv mortal ?" 

In making a post-mortem examination in cases where 
death is du(» to wounds, it is most imj)ortant that the 
medical examiner should satisfy himself, not onlv that the 
wound was the cause of death, but also that the remaining 
organs wei'c healthy, or at least were not in such a condi- 
tion that death could be attributed in any way to them, or 
to any other cause than the one assigned. On more than 
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one occasion has the defendant been acquitted owing to 
such neglect, giving rise in the minds of the jurj' to the 
doubt as to whether disease or the wound was the real 
cause of death. On the other hand, as in a celebrated 
case, the defendant would have been convicted of murder, 
it being in evidence that the deceased, a young girl, had 
received from him a severe beating, had not the true cause 
of death, the poison taken, been well established by the 
medical examination. 

In cases of death from wounds the medical examiner 
should carefully note their exact situation, direction, and 

Pig. 9. 





Human hair. 1. The hair of a child. 
2. Hair of an adult. 3. Pointed ex- 
tremity of the hair of the eyebrow. 
a. Transverse section of the hair showing 
the cortical and medullary portion, and 
air-cells in the centre of the cylinder. 



Human hair with the tubu- 
lar sheath as torn out by force. 



extent. If the weapon by which the wounds were known 
or supposed to have been inflicted has been obtained, it 
should be compared by the medical examiner with the 






MEDICAL JURISPRUKENXE AND TOXICOLOGY. 

[ wounds themselves, so that, on subsequent exam i nation, he 

I can positively state whether such wounds as were found 

I could have been inflicted by the weapon submitted. The 

Lclothea of the deceased should he carefully inspected, and 

I any rents, cuts, or tears found compared with the wounds 

kin the body and with the weapon by which they were in- 

pflicted. Hairs and fibres found upon the weapon supposed 

I to have inflicted the fatal wound, or ujwn the jterson of 

I the accused, should be examined with the micix>sco|K and 

■-compared with tliose of the clothing worn by the deceased. 

As a general rule, himian hairs (Fig. 9) can be readily 

■ distinguistied from those 'of auiniaLs, or from fibres of 

cotton, linen, silk, wool, (;te. The hairs of the lower 

animals, some of which are represented in Fig, 10, differ 

in many respects from those of man, being generally coar.ser, 

1 thicker, shorter, and less transparent. Microseopically, the 




f most striking differences iu hairs are presented by the cells 
I and linear markings of their cortical jTortions. The fibi-es 
c of cotton (Pig. 11, i) arc flattened bands disposed iu a spiral 
f or twisted manner. Tliiwc of linen (Fig. 11, a) are rectili- 



52 A MAXUAL OF 

near, tapering to a jHtint and presenting pointed markings 
Ht unequal distances. Silk fibres are cylindrical in shape, 
almost entirely free from markings, and refract light power- 
fully. The fibres of ^^■ool are rather irrefrular in form and 
unequal in thickness. 




). CottOD.— ». iionnal condition; ft, portion treated vlth sulphur 
lodlno; p, tngmfat nf guD-rolton. 

I>uilca with nitric sclii ; e, t 



acid, and afterwardm 



Bulphnr 



The importance of making a thorough post-mortem ex- 
amination in eases of death from violence is well shown 
in cases of persons crushed to death, as by a heavily-loaded 
wagon. It is well known that, although the external signs 
of violence in such cases may be limited to a few abrasions, 
the internal iujuries causing death may be of the most ex- 
tensive and serious character. 
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Wounds are usually described aa being in chara<'ter in- 
cised, lacerated, contused, punctured, and penetrating. 
Incised wounds may generally be recognized by the regu- 
larity and evenness of the cut ; and it might naturally be 
lupposed that they would be made by cutting weapons, 
i penetrating wounds being supposed to be inflicted by 
(lointed instruments, and contused wounds by blunt ones. 
It must Ix' admittt^, however, that in ccrtaiu cases, as in 
' wounds infli<rted by broken glass or china, \\-hich resemble 
exactly incised wounds, it might lie very difficult to say 
how the wounds bad been made. Indeed, it is impossible 
for the niedical e.xaminer, though often asked, to state 
positively whether a wound was inflicted with a particular 
I kind of weapon. 

It often becomes a matter of importance to determine 

whether a wound was inflicted liefore or after death. In 

I the case of an incised wound this is not very difBcult, 

since, if made before death, the edges of the wound are 

everted and more or less filled with coagulated blood, 

prindiially of an arterial character, or with granulations, 

pus, or sloughs, if any length of time has elapsed before 

1 death. Contused wounds, if made during life, are char- 

[ acterized by the blaok-and-blue discoloration due to the 

I rupture of small vessels, and the effusion of blood into tfie 

f i«llular tissue under the skin. The situation, extent, and 

L direction of a wound should he most carefully oljservwl 

^ and noted by the medical examiner, as it may become 

[ essential under certain circumstances to determine whether 

J the wound was suicidal, homicidal, or accidental. In 

!S of [lersons taking their own lives, the mouth, foiv- 

[ head, the region over the heart, ete., are usually chosen if 

I fire-arms were used ; the throat or heart if the wounds 

e inflicted with culling instrumenls. While oi-dinarily 
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accessible parts of the body ai-e selected by suicides, it 
must not be forgotten that insane persons, in committing 
suicide, have inflicted wounds upon themselves in most in- 
accessible parts, such as the back of the head and neck. 
It is well known that insane persons have killed them- 
selves by falling backwards, their heads striking upon some 
hard substances, or by shooting themselves through the 
back of the head. The fact of a j)erson being found dead 
shot through the back of the ear might suggest that the 
wound was homicidal. It would not, however, prove it ; 
since it is well known that insane persons have taken their 
lives in that very way. Incised wounds of the throat, es- 
pecially if the direction of the wound be from left to right, 
the decease<l being right-handed, are usually regarded as 
presumptive of the death l)cing suicidal. 

In this connection it should be remembered, however, 
that a very common way of committing murder is by cut- 
ting the throat of the victim, the murderer standing behind ; 
a wound inflicted in such a manner would resemble that 
committed by a suicide. On the other hand, the irregu- 
larity of the wound often observ(Kl in such cases, and 
sometimes submitted as a proof that the wound was homi- 
cidal, and attributable to the resistance offered by the 
deceased in his struggle for life, might just as well be ac- 
counted for on the supposition that it was suicidal and due 
to the nervousness and indecision of the deceased. A 
homicidal can usually be distinguished from a suicidal 
wound by its direction. Thus, for example, if a man 
were found dead with a wound in the nock of such a char- 
acter that it could be positively stated that the weapon had 
been partially turned and withdrawn, and again plunged 
into the neck in a different direction, as is sometimes done 
by German butchers, the proof would be strong that the 



MEBICAT. JTTRIBPRUDBNOK AND TOXICOLOOY. 55 

wound was homicidaf. Or, if the natui'e of the wound in 
the neck iudicated that it had been made by cutting from 
within outwards, as is often done by English butchers in 
the killing of sheep, it would be strong presumptive evi- 
dence that ninrder had been eommitted. 

Accidental wi>und« are usually found in such parts of 
the body as are exposed. If wounds, the nature nf which 
might otherwise lead to the supposition that they liad l)eeu 
made accidentally, are found upon both sides of the body, 
the presumption would then be that they were homicidal. 
Gunshot wounds are essentially contusions. Owing, how- 
ever, to the vitality of the jwirts struck by the projectile 
being destroyed tliei-e ensues a process of sloughing, In 

I this respect gunsliot wounds differ fi'om oi-dinarj- wounds. 
They differ very much in appearance, according to the 

' nature of the projectile, to the distance from which the 
piece waa dischai^ed, etc. As a geinjral rule the liemor- 
rh^c following a giinslint wound is not very groat, imless 
some of the large vessels are wounded. It should be 
mentioned, however, tliat thougli the external hemorrhage 
may not be very great, owing to the fiirni and size of the 
wound, the internal hemorrhage may l;e so severe as to 
prove fatal. If tiie weapon be in close proximity to the 
body at tlie moment that it was discliargcd, tho wound 
made is large, the skin is denuded, blackened, and partly 
bunied. The hair and clothes arc also usually scorched. 
The orifice of cntnuice of the missile, if it be a ball, is de- 
pressed and lai^r than that of the exit orifice. The 

I character of the entrance orifice of tlic wound will depend 

I upon the slia))e of the mis.sile, the velocity with which it 
was travelling, and the distance fi'om which it was find. 
Thus, ft wound made by a conoidal l)all, like tJiat of a 

[_ minis rifle, is linear in form. Such a wound produces but 
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little external, though considerable internal, injury. On 
the other hand, the wound made by a rifle ball is ragged 
and large. A ball after entering the body may, as is well 
knoNvn^ be so deflected from its course by striking a bone 
or a tendon, etc., as to pass entirely around the body and 
so reach finally the point of entrance. If a gunshot wound 
be caused by a load of shot, the appearance presented will 
dei)end upon the distance from which the shot was fired. 
If the weapon discharged be within twelve inches of the 
body, the wound will usually l)e a single one. Beyond 
that distance each shot will make a single individual 
wound. It should be mentioned that a single shot might 
cause death, as in the case of the wounding of the aorta. 
Serious, if not fatal, wounds may be caused by wadding 
and gunpowder alone if the weapon be within three or 
four inches of the body. 

With reference to the committing of suicide by means 
of fire-arms, it may be mentioned that in fully four-fifths of 
the c^ses reported the j)art of the body selected for the inflic- 
tion of the wounds was the head, the mouth being the 
part more particuhirly chosen. Under certain circum- 
stances it may become important for the medical examiner 
to be able to state, in the case of death from wounds, the 
real cause of death, whether immediate or remote. The 
immediate cause of death from a wound is either hemor- 
rhage or shock, the lattei* being the result of a powerful 
impression made upon the nervous centres. Of the remote 
causes of death from wounds the most common are tetanus 
or- lock-jaw, erysipelas, hospital gangrene, surgical opera- 
tions, including the use of ether or chloroform. The 
danger of wounds depends, to a great extent, uix)n the 
parts of the body affected. Thus scalp wounds are not 
usually dangerous unless followed by erysipelas. It should 
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[ be rememliered, hwwever, m cases of wounds of the head, 
that a frat^tiire or effusinii of blond upon the braiu, or cou- 
. cusaion, may l)e prodtieed by a blow, even though the scalp 
be uuinjured. It is most important that the effects of 
ission should uot be mistaken for those of intoxica- 
tion. Unfortunately in too many instances persons arrested 
upon the chai^ of intoxication have died in station-houses 
from concussion of the brain, when their lives might have 
J been saved had medical attendance been summoned. 

Wounds of the face are not usually dangerous uiiless the 
\ orbit be involved, as in penetration of the orbital plate by 
the point of an umbrella thrust into the face. The danger 
j of wounds of the neck is due to the presence of the great 
I vessels the division of which, in case of the throat, gives 
I rise to severe hemorrhage. The trachea and larynx may 
f be divided, however, without necessarily proving fatal, 
IS the blood flows into the trachea in such quantity 
' cause death. Death from wounds of the chest is 
usually due to hemorrhage from the heart, lungs, or great 
I vessels. Til eases of wounds of the abdomen, involving 
the liver, stopiach, or intestines, the cause of death is 
frequently peritonitis. With rt^rd to wonnds nf tbe 
bladder it must he borue in mind that, if disturbed, it may 
be readily ruptured by a blow upon the abdomen, the 
I cause of death being usually peritonitis. Frequently, 
f however, under such circumstances, there may be no .signs 
I of external injur)'. In wounds of the spine the danger is 
I proportional to the extent to which the spinal cord is in- 
volved, death taking place instantaneously if the medulla 
or Hpi>er portion of the spinal cord be wounded. The 
'danger iu wounds of the generative organs is due to the 
severe hemorrliage which usually ensues. In the male 
f sex, iu the case of the insane, castration and amputation of 
I the penie are frequently self-inHieted. 
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CHAPTER TV. 

Blood-Stains — Chemical, Microscopical, Spoctroscopical Methods of In- 
voptipation — CoajLCuIatioii of Blood — CouditioiiB Influeuclng Coajsfula- 
tiou. 

Not iinfreqiiently, in eases of murder, it becomes 
ne<'essarv to determine if eertain dark stains, such as are 
found on a knife, linen, underwear, pieces of wood, etc., 
were made bv bl(Kxl. The appeamnce presented by blood- 
stains will vary a(x»ording to their size, shape, and color. 
Usually the stain (H)nsists of distinct spots ; it may, how- 
ever, be a mere streak or film. The color of recent blood- 
stains is red, that of old ones brown or brownish-red. It 
will l)e more or less modified according to the nature of 
the material upon which the blood has fallen. Thus the 
color of blocxl ujwn soft wood, linen, or cloth is dark ; that 
uj)on a polished metallic surface is shining. There are 
thrw methods of examining stains supposed to have been 
made by blood, the chemical, the microscopical, the spectro- 
scopical, all of which, on account of the importance of the 
subject, merit at least a brief description. The chemical 
method is based upon the fact that the hsemoglobin of the 
blood is soluble in cold water. If the suspected blood- 
stain is in sufficient quantity and not so old that the 
haemoglobin has been converted into htematin by proper 
manipulation, a solution of the coloring matter of the 
blood can bo obtained and then tested. If the article 
stained be a linen shirt, for cxam])lo, a small piece should 
he cut out and susjx^nded on a test-tube containing cold 
distilled water. In a few minutes, or longer, if the stain 
bo an old one, the coloring matter of the blood will pass 
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into the ivatt-r, coloring it red. If the stained material to i 
be examined is attached to wood or a knife-blade, it must 
be scrajted or cut off" and then soaked in water. Should 
the solution be not complete, a trace of citrie acid or a , 
little ammonia may be added, the latter not affecting the 
color of the solution. The solntion s 1 ta -d sloiild 
then he heated in a test-tnbe over a sp nt la \ If tlie 
Hohition be that of the coloring matter of tl e blo>d t \ 
coagnlat*', the red color will disapjiear a d a 1 ow ish- ' 
green material will be precipitated. In tl s ay a volition 
of the coloring matter of the blood may nsiialiy be dis- ' 
tinguished from other red solutions, such as those of red 
prints, logwood, kino, madder, cochineal, which do not 
coagulate when heated, and which change their color wlien 
ammonia is added. 

Stains made by red paint or by lemon-juice on iron, 
while slightly resembling blood-stains, can be distinguished 
from the latter through their color becoming a bluish, 
inky black on addition of tincture of galls, ferro-cyanide 
of potassium, or by other tests for iron. Another test for 
blood, that known as the guaiacum test, is l>ased ujwn the 
fact that the resin of guaiacum when oxidized assumes a 
sapphire-blue color, and that this change in the color of ' 
the resin can be induced by the addition of blood and per- 
oxide of hydrogen together, but not by the addition of 
blood alone. A convenient way of applying the guaiacum 
test, frequently made use of by the author, is to add a few 
drops of a freshly-prepared tincture of gualacnm to a 
small quantity of water, by which the resin is precipitated. 
The water holding the resin in suspension is then divided 
into two portions. T<i one jwrtion a few drops of per- 
oxide of hydrogen dissolved in ether are added, to the 
other portion a few drojts of the solution suppuse<l to con- 
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tain the coloring matter of the blood. In neither case 
will any, cljange in the color of the resin be observed. 
Xow, to the first portion, that containing the resin and 
the etherized peroxide, add a few drops of the suspected 
solution ; to the second portion, that containing the resin 
and the suspected solution, a few drops of the etherized 
])eroxide of hydrogen. In both cases will the resin as- 
sume the sapphire-blue color. Should the solution be 
turbid through excess of the resin, a few drops of alcohol 
will instantly clear it. It should be mentioned in this 
connection that the resin of guaiacum in the presence of 
peroxide of hydrogen is oxidized, turns blue by the ad- 
dition of bile, saliva, red wine, as well as by blood. The 
color of bile and saliva, however, should serve to dis- 
tinguish these secretions from blood, while in the case of 
red wine several hours are required to produce the blue 
color in the resin. It will be observed that the existence 
of blood is not directly proved by the chemical tests just 
described, but inferred from the presence of its coloring 
matter or hemoglobin, and in most cases is only pre- 
sumptively established. 

The second or microscopic method of proving the ex- 
istence of l)h)od depends (m the ability of the examiner to 
treat the material submitted to him in such a wav that if 
it be blood the corpuscles, and more especially the red 
ones, may be sufficiently restored to admit of identification 
under the microscope, or at least to enable him to obtain 
the crystalline forms incidental to the changes of their 
coloring matter. The separation of the corj)uscles from a 
material consisting of pieces of linen, wood, or iron stained 
with blood mixed with dirt, etc., is a far more difficult 
operation, however, than that of demonstrating simply the 
presence of blood-crystals. If the material submittal for 
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examination is a piece «f linen, for'example, staiiied with I 
what is supposed to be blood, a. piece of it should be cut 4 
out and placed ii[H)n a clean glass slide and moistened with i 
a solution consisting of one part of water to six of ^ 
glycerin, or with a solution (if common salt having a I 
Hpecific gravity of that of the senini of the blood. The j 
specimen should then lie covered with a thin cover-glai- 
and examined with the microscope. By this method, il" I 
the stain be blood, and not too old, the red blood-corpus- 
c\es and sometimes the white ones as well will be usually 
brought into view. If tiie material suspected to be blood • 
is in the form of a clot, on a knife-blade, for example, a ' 
small portion of it should he cut off with a needle on to a 
perfectly clean glass slide. A thin cover-glass being 
pressed firmly down ou the fragment until it is reduced to 
powder, the glass slide is then placed upon the stage of the 
microscope. -V drop of water being allowed to flow slowly 
from the margin of the cover-glass towards the powdered 
material, if the latter be blood the coqtuscles will gradually 
make their api>earance, and, although faint and colorless, 
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are usually sufficiently definite in outline to admit of^ 
identification. The red blond-corpuscles of man (Fig. 12), 
as .seen in freshly-drawn blo'xl, may be described i 



62 A MANUAL OF 

biconcave disk, a mass or cell of protoplasm without a 
coll wall or nucleus, and with a diameter in its greatest 
width on an average of ^^V(r ^^ ^" inch. 

Inasmuch as the fact that certain bodies obtained from 
supposed blood-stains have the size just mentioned is 
usually regarded as one of the strongest proofs that such 
bodies are red blood-corpuscles, the method by which they 
are measured must be described. The instrument made 
use of for this purpose by the microscopist is an eye-piece 
micrometer, that is, an eye-piece upon the glass of which 
have been ruled a number of parallel and equidistant 
lines, and which, on being projected upon the field of the 
microsco|)c, will be seen by the observer to cover any 
objects visible there and to define their limits. In order 
to make use of the eye-piece micrometer, the value of the 
spaces between the lines must be determined for the par- 
ticular magnificjation, since these will vary with the ob- 
j(»ctive and the length of tube used. To accomplish this, 
there is placed upon the stage of the microscope a glass 
slide upon which have Ikjcu ruled a number of parallel 
lines separated from one another by distances of ^^th, 
^Ij^^th, and iTj^^otli ^^^ ^" "^^'^ respectively (Fig. 13). Let 
us suppose, for example, that the magnifying power used 
is such that ten lines of the eye-piece micrometer corre- 
spond exactly to the space between two of the lines upon 
the stage micrometer that are separated by xiftnr^h of an 
inch, the value of the spaces between the lines of the eye- 
piece micrometer will be then equal to f (j-^^nr^h of an inch, 
and an object covered by four such spaces as a white 
corpuscle (Fig. 13, W) would have a diameter therefore of 

iTF^iTTr^^ = T^lT^^ ^^ ^^ inch. It is obvious, however, 
that with such magnification a red blood-corpuscle, if its 
diameter be ^^^th of an inch, will be covered by less than 
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four such Hpacts, and by more than thret, since a^utli of 
an incli is leas than -nrJjjfth and more than xTr^cir*^ **'' *" 
inch. As the red corpuscles, in order to be measured, 
mast lie within the space between two lines the value of 
which is known, and further, as the edges of the coiiiiiscle 
must bo exactly in cimtact with the two linea difUm- 
8t;ribing it, an objert-glass nod length of tul)c must be 
used so that 32 lines of the eye-piece micrometer will cor- 




respond exactly with a space of yj^th of an inch, as each 
[ space will then be equal to yjVff^^ "^ ^" '"''^i ^^^ ^^'^^ 
t exactly cover the red corpuscles (Fig, 13, E.). 

It is a matter, however, of the greatest difficulty with 
high powers to adjust accarately the divisions of the eye- 
piece micrometer to either those of the stage micrometer 
I OP to the margins oi'the objects to be measured, even with 
f all Ihe ingenious accessory contrivances that have l:>een 
I devised to facilitate the operation. Indeed, it must \k 
admitted that the measurement of so small a body as the 
red corjjuaele, even when made by a most skilful micro- 
I scopist and with the best of modern instruments, from the 
very nature of the case can never be anything but an ap- 
I proximate one. If the measui-ement of the red blood- 
corpuscle from fi-eshly-drawn blood and under the most 
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favorable circiimstaDces, is at best only approximative, 
how much more so must such measurement be in the cjase 
of a blood-stain where the size of the blood-corpuscle will 
dejKjnd upon the relative amount of the fluid absorbed 
that was used in its prepamtion for microscopical examina- 
tion ? Indeed, one of the greatest difficulties experienced 
in restoring the form of the blood-corpuscles obtained from 
a blood-stain is to prevent them becoming distorted, 
swollen, or even bursting froni^ excessive absorption of the 
fluid used in their prepamtion. The size of a corpuscle, 
as obtained from a blood-stain, can only be regarded then 
as representing approximately the size of the corpuscles of 
such blood. Further, it must be borne in mind, in this 
(!oimec^tion, that wliile about ninety out of every hundred 
red corpuscles, whether the blood be that of man or other 
manmials, liave the same diameter, the latter depending 
u])on the species ; of the remaining ten corpuscles, some 
are larger, some smaller than the avemge corpuscle. That 
being the case, if it just so hapj)ened that only the ex- 
ceptionally small corpuscles were present, the blood, though 
human, might be erroneously regarded on account of the 
small size of the corpuscles, as that of a dog, for example, 
in which the corpuscles are smaller than those of man. 
On the other hand, if the blood examined was that of a 
dog, but only the exceptionally large coi'puscles were 
obtained, such blood, on account of thc^ large size of its 
corpuscles, might improj)erly be considered as human. 

It must be admitted, therefore, that while the red blood 
corpuscles of the manmialia can be shown by measurement 
to differ in size (see table), the blood examined being 
freshly drawn in each instance, red blood-corpuscles as 
obtained from blood-stains t^nnot be positively identified 
by such a method as human re<l blood-corpuscles. Any 
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evidence offered as positive j>roof based upon micrometric 
methods that blood is humaD, as distinguished from other 
mammalian blood, must be regarded as only circumstantial 
at best, for the following three reasons mentioned above : 
1. The micrometric method is approximative. 2. The 
size of the corpuscle restored is variable, depending upon 
the amount of fluid absorbed. 3. The size of the cor- 
puscles varies, even in the blood of the same mammal. 

Table — Blood-Cokpusclbs. 



Mammals, 

AnimaU Diameter. 

Manatee -^tVv ^^ ^^ ^' 

Elephant aVia ** 

Ant-eater ^n}^^ ** 

Whale W^^ " 

(darnel ^^j " 

Man ^^J^^ «' 

Orang ^^Vt '* 

Chimpanzee ...... stt'S ** 

I>og i^V^ " 

Opossum . . ■ j^j *' 

Rabbit tAt " 

Black Rat ^^J^^ *» 

Mouse ^■g\j " 

Brown Rat j^^ ** 

Gray Squirrel . . . . . . ^jf^ ** 

Ox ^^Vt " 

Tut 1 '* 

si»««i> TUW *' 

«oat 7tW " 



(( 



Pigmy Musk Deer t^Jitt 

Ostrich T^V? ** 

Owl tAt " 

Swan jj\fjr *' 

Pig«o» T^TT ** 

5 



ch. 
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Reptiles, 

Animal. Diameter. 

Turtle tuVt ^^ ^^ ^noh. 

Viper ..••.•• T^Ti 



Lizard T^Vr " 



Amphibia. 

Ampliiuiua sij ** " 

Proteus • Tiff ** " 

Siren ?b " " 

Menopoma . . . . . • sIj ** ** 

Mshes, 

Pike ifTJ«ffiF " " 

Perch -aTVu " 

Lamprey ^^^f ** ** 

» 

The red blood-corpuscles of man and the mammalia 
generally can be readily distinguished, however, from 
those of birds, reptiles, and fishes, the latter being not 
only relatively of large size, but oval in form and 
nucleated (Fig. 14). It should be mentioned, in this con- 
nection, that the red corpuscles of the camel and llama ai'e 
oval, and that those of the lamprey are somewhat circular. 
No difficulty should arise on accx)unt of this circumstance, 
for, as in the case of the camelidje, the corpuscles arc 
without a nucleus, though ovoid in form ; while in the 
lamprey the corpuscles are nucleated, even if circular. 
The fact that the red corpuscle of a bird, differing in form 
and size from that of a mammal, is important from a 
medico-legal jK)int of view. As an illustration, let us 
suppose that in the case of blood-stains found in a wagon 
in which a ])erson was susixicted to have been murdered, 
the explanation offered by the person accused of the crime 
was that the blood spilled was that of a chicken which 
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had iMH^n killed by hiiTi fur market. If, afWr examiuation, 
the expert testified tliat the red bl<Kxi-ex)rpii8c]es obtained 
from the blood were roimd and without nucleus, that 

lewtimony alunc would pif)ve that tlic Miilement of tiie 




deteudutit \ 



. talcic 



uuld in- pi'ttsumptiv 
of gidlt, and might lead to the coufession of th* 
to convictiou. 
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Biood-iTj'stais (Fig, lo), dw to the iTystallizatiuii of* 
thu liseiDiigliibiii yr coluring matter of tlio Wood, nmsti- 
tiil^'Hti important proof of tlio existence of blood. Tlw 
blood-crj'stals am be readily olitaiued from freshly-drawn 
liiintan blood by eva[H)rating a dmp of tlie blood to dry- J 
■less on a glass slide, adding n drop of distilled wat«r, i 
allowing the water to evaporate under a thiu glass cov« 




The glass slide having been transferred to the stage of ti 
microscope, the crystals will soon appear in certain foM 
and sizes, but usually ae small prisms. If the blood bu}h 
mitted for examination has, however, undergone changt 
Ruch as would have occurred in the case of a blood-clo 
the following will be found a convenient method of c 
taining the crystals : Triturate the siibstan(,'ea suspected U 
be blood in a mortar with a little common stilt, add glaoistl 
acetic acid, and warm the mixture till bubbles appc 
then set aside to cool. If thi> sultetauce so treated c 
tained btematin, that ia, modified hjemoglobin, crystals d 
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lisematin hydnx-hlorate will ap|>ear as rhombic tablets, 
stars, or crortses. The |>re9eiira of such blood-tTyatals may 
be r^arded as proving tliat the material from whif;li they , 
were obtaine<l was blood, but not uccessarily hiiiuan blood, 
since the crystals of the blood of certain animals are un- . 
distinguishable from those of man. Therefore, the presence 
of blood-erystals as evidence that a snspected material from 
which they have been obtained is blood is even of less 
value from a medico-legal point of view than the presence 
of blood-corpuscles, since the mieroscopist is unable, from ' 
the form of the latter at least, to distiugiiish the blood of I 
the mammalia from that of other vertebrata. 

The 9|)ectroRcojjic method of investigating blood-atains 
is based uj)on tJie fact tliat blof)d interferes with tlie trans- 
mission of certain rays of light, and that it gives rise to 
what are known as the dark absorption bonds of the blood 
spectrum. It is well known that when sunlight is trans- 
mitted through a prism it is decomposed into the seven 
colors: Violet, indigo, blue, green, yellow, orange, red. 
If, however, a weak solution of arterial blood be placed 
between the sonri'o of light and the prism, two dark 
Imnds will ap|war (Fig. IG) in that part of tlie speo- 
tnim pre\'ionRly occupied by the yellow ray, and more 
particularly in that portion of the yellow ray adjoining the 
orange and green rays, the two dark hands being sepa- : 
rated by that part of the yellow ray still transmitted 
through the blocKl. If the arterial hkwd be now replaced 
by venous blood, or simply deoxidized, as ran be done by 
appropriate moans, the two dark bands will disappear, and 
in that jiart of the spectrum where the yellow ray was 
tl-ansmittcd there will ap]>eai' one dark band, while that 
part of the spectrum lying on either side of the dark band , 
will be occu|iii'<l to a small extent by the yellow ray. By i 
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uieana of the si»ectroscope iint only fan u siis[>ect«l mate- I 
rial be proved to be blood and arterial distinguished from I 
s blood, hilt bloiMl in general can be distinguished I 
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from that wbicb has absorbed earlwulc oxide gas, as alao 
from sohittons of acid alkali and reducetl hamatan, the 
dark bands presented by their apeetrum being different ia J 
each instance (Fig, ] 6). Tiie spectroscopic method is the J 
most convenient, reliable, and delii'ate of tlie difiereot J 
methods which Lave been described for investigating blood- 
stains. 

The spoctroacopo employed in medico-legal examinations ] 
ia the same as tliat made use of in chemi("dl and physical | 
researches, the essential parts of wliicli are shown in Fig. " 



Medical jurisprudence and tuxic(u.(xjy. 



71 



17, or may eonaist simply nf a spectroscopic attachment to 
a microscope. The delicacy of the spectroscopic method 
of in\'estigating blood-stains is such that a solution con- 
sisting of one grain of lifemoglobin, upon which the absorp- 
tion of the light depends, to a pint of water will interfere 




with the transmission of sti-ong snnlight sufficiently to 
render the two dark bands visible. It thus becomes pos- 
sible, by means of a spectroscope, to state positively that 
. stains years okl on wood, linen, or iron, even when found 
in a putrid twndition, were made by blood. It is true 
that the spectra of solutions of the coloring matter of the 
petals of cineraria, of cochineal, madder, and other red 
dyes, present dark bands in their spectrum, but their situ- 
ation is not exactly the same as those of the blood spec- 
trum, and they can also in- distinguished from those of 
the latter iiy the action i>f ammonia and jwla-winui snl- 



The siK?otroscopic metliod of investigating blood-stain 



ifliuijK' and tieliniti- tlnjugli it may Ix', diH'S not enable tlifl 
L'xamiuer to stale tlial a siisj>eetul material in human blood J 
but only blood. By none of the methods, tJierofore, of] 
examining bliMxI-ataius, whether ihemieal, mieroseopic, i 
specti'osi'opie, ean litiman blood be distinguished positively 
from that of other animals. f)iiL' of tJie most remarkable^ 
properties of the blood is its )»ower ol' coagulation, that ii 
ofseparating into riot and serum (Fit;^. 18. ]9),thep 
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being eimipleted outside of the IxHly within u [leritrtl of 
from K)-12 hoiii-s. 



ini'eii,"^ I Sen 



CoipuscleB, 

While the blood doi'8 not usually coagulate in the living 
body, it almost invariably does so in the dead body, and 
\vithin a jwriod varying between 12-24 hours. Thei* are 
various eonditions which influence the coagulation of the 
blood M-ithiu and witliout the body, some of which are 
better understood than others. Only those conditions in- 
fluencing coagulation which may have au imiwrtance from 
a medii-o-legal ]>oint of view need Ik? here considered, j 
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Blood flowing from a small orifice coagulates more quickly 
than when flowing from a large one ; more quickly when 
it is received into a shallow rough vessel than when in a 
deep smooth one. The coagulation of the blood is retarded 
or even prevented when mixed with solutions of sodium 
sulphate and carbonate. Kapid freezing will prevent the 
coagulation of the blood ; blood so frozen will, however, 
coagulate if carefully thawed. A temperature of from 
320-140° F. forms coagulation. The menstrual blood is 
kept in a more or less fluid condition by the vaginal 
secretions. 
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CHAPTER V. 

Burns and Scalds — Death from Suffocation by Strangulation — Hanging — 

Drowning. 

A BURN may be defined, medieo-legally, as an injury 
produced by the application of a heated substance to the 
surface of the body, while a scald results from the appli- 
cation of a liquid at about its boiling point. The effects 
of burns and scalds upon the body are essentially the 
same. Burns vary in their intensity from a mere redness 
of the skin to a complete carbonization of the body. 

The danger frotn burns depends more on their extent 
than upon their depth. This is due to the fact that the 
excretory and heat-regulating functions of the skin are 
interfered with in proportion to the extent of the skin 
involved. 

It may be stated, as a general rule, that if one-third of 
the body, or even one-third of the skin, be severely burned, 
the burn will probably prove fatal. Death in the case of 
burns is usually due to shock, though often caused by suf- 
focation, exhaustion, or gangrene. It must be remem- 
bered, however, that the result of burns will be very much 
influenced by the age and constitution of the individual 
and the part of the body affected. Thus, for example, 
burns are more dangerous in the young than in the old ; 
more so on the trunk of the body than on the limbs ; more 
so if in separate patches than when continuous, supposing 
the parts burned are of equal extent. 

The post-mortem appearances observed in eases of death 
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from bums are not very constant. Among those frequently 
notiL-ed, however, are capillary injection of the mucous 
membrant! of the alimentary canal and bronchi, and serous 
effusion of the ventricles of the brain. It has frequently 
occurred that the body of a peram murdered has been 
burned after death, in the hope that the death might be 
attribute to accident, and so enable the murderer to 
escape the consequences of his crime. It may become, 
therefore, very important in medico-legal cases for the ex- 
aminer to be able to state whether a body was burned 
during life or after death. Among the facts that may be 
mentioned as proving that burns had been inflicted during 
life an important one is the presence of blisters and jair- 
ticularly of blisters containing serum. It is true that 
blisters may be prodncetl a few minutes alter death by 
heat; but when so produced they contain air, not serum. 
It should be mentioned, however, that iu tlie case of drop- 
sical persons blisters containing serum might be produced 
by the application of bent after death. On the other hand, 
the absence of bh'sters does not prove that ,a body was not ' 
burned during life, since blisters do not necessarily result 
from burns. Further, blisters, even when present, are 
sometimes so niodilied by the effects of the heat when 
intense as to lie nnrecc^nizable. Another proof that a 
body has been burned during life is the presejice of a red 
line annmd the burn, the color of which gradually fades 
away into that of the surrounding skin. This red line 
remains after death, and cannot be produced by the appli- 
cation of heat to the dead body. It must be admitted, 
however, that it i.s often extremely difficult to state posi- 
tively whether a body has lieen burned during life or atWr 
death. Indeed, if a dead body lie found completely charred, 
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it would l«' iminj^>i!)lf In ilwide Mlietlier tlie iiidiv 
had lieeii biinied alive or nut. 

DcAtth Jfoiii niijfofeifhii. — Hoatli from sufForation, whetju 
by strangiiiatioii, hanging, or drowning, or however pi 
duwd, is due in cadi instauoe to the same cause — the 
deprivation of the sveteni of air, or asphyxia. Apart ftoni 
the three principal modes of death from Bitffocation, which, 
have just been reieri-wl to, and which will be eonsidei 
separately, there are other nuKies of death from suffoeatii 
leas common than those mentioned, but occurring so fr 
quently as to demand some attention. Thiis, for example, 
infants are frequently stitfix-ated accidentally from being 
too closely wrapped up, or from being roIle<l iiiwn by their 
mothers, often so intoxicated as to he unaware of what they 
UK doing. Children, feeble persons, and drunkards haVft 
Ix'en suffocated by falling into ash-heaps, dirl>-pilee, etc. 
The passage into the larynx of marbles and whistles acci- 
dentally swallowed by children, of half-chewed meat bolted 
thntngh over-haste in eating — a habit imfortunately too 
common even in adults — are not uncommon causes 
Buffi)cation. Occasionally, suffocation is intentionally pro^- 
duced, as in cases where individuals, having determined 
eummit suicide, force foreign bodies, like balls of hay, for 
example, down their own throats. Death from suffocation 
niay be, however, homicidal as well as accidental or 
suicidal. Indeed, one of the commonest ways of killing 
new-born children is by suffocation, the crime being easily 
committed and leaving but few traces to tell the tale.. 
Frajuently, persons have bi«n suffocated by having fordga 
bodies like corks and pieces of meat forced down tlieip' 
throats, the murderers hoping that death would be at-: 
tribntetl to accidental suffocation, and thus have suspH- 
cion diverted i'roni tliemsclvca, Thei-cforc, the medictd. 
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cases of Jeatli from siifTocatioii, ev(;n afer 
'■most careful examination, should be extremely cautious in 
^xpreseiiig au opinion as to whether death was accidental, 
'■suicidal, or liomicidal. The post-mortem appcaraneet^ 
usually oljservetl iu cases of dcatli from sufl'ocation and 
from causes such as those mentioned arc lividity of the face 
and lips, eougestion of the eyes, bloody mucous froth about 
the month and nose, congestion of the lungs and of the 
'right side of the heart and kidneys. 

Dtath Jf'i'imi tiuffoeattmi b;/ iffrangufation. — Straugulatiou 
ly be produced eltlier by siniple pressure of the hand on 
windpipe, as in throttling, or by means of a rope, 
fltrap, handkerchief, pie** of a sheet, bowstring, etc. It 
differs from hanging principally in thejKJsitJonof thecord, 
which is horizontal in the former C'ase and oblitjue in the 
latter. From a medico-legal p<jint of view this is an iui- 
;portant distinction, since death from strangulation would 
usually regarded as homii^idal, that fix)m hanging as 
luicidal. Among the signs of death from strangulation 
may be mentioned the staring eyes witli dilated pupils, the 
livid and swollen face, the protruding and often-bitten 
tongue, blood about the nose, month, and ears, turgidity of 
the genitalia, with ew-ape of urine and feces. The larynx 
is flattened, congested internally, and coated over with a 
bloody frothy mucus. The right side of the heart and the 
venous system are gorged with blood. The marks madi; 
by the fingers and thumb upon the front of the neck, as in 
throttling, or the horizontal mark or marks made by tlie 
cord according (o the nnmlier of times it was wound around 
the neck, with the infiltrated blood Iwneath, are striking 
evidences of death from strangulation. It is true that such 
marks i-an be made by winding a cord around the neck of 
A dead body, if the exjterimeut be made witliin six hours 
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of death and the Ixxly be still warm; but it must l)e 
borne in mind that the livid, swollen countenance, the pro- 
truded tongue, the staring eyeballs, which are always present 
in death from strangulation, and which cannot be pro- 
duced after death, must be always taken into consideration, 
as well as the marks observed on the front of the neck. 
It is remarkable that the marks of strangulation persist 
sometimes weeks and even years aftfer burial. 

Strangulation is sometimes produced accidentally. Cases 
have occurred, for example, where death Avas due to com- 
piTssion of the windpipe by straps or strings habitually 
worn aix)und the necks of persons engaged in carrying 
heavy baskets of fish or vegetables for sale. Suicidal 
strangulation is rare. Among the insane, however, it is 
not of unfrequent occurrence, being so easily accomplished. 
Indeed, in certain cases it requires the greatest vigilance on 
the }>art of the attendants to prevent it. 

IkaJth from suffhcation by hanging, — In this mode of 
<leath the body is suspended by the neck, the weight of the 
Innly acting as the compressing force. If the neck is com- 
presswl beneath the thyroid cartilage, death is usually due 
to asphyxia, and is rapid ; but if just beneath the chin, as 
is usually the case in executions, to congestion of the brain 
(ajK>plexy), and is slow. In most cases, however, death is 
duo rather to the eftecta of both causes combined. Occa- 
sionally, death is causeil immediately by pressure upon the 
spinal oonl through fracture of the odontoid process of the 
si»oond wrviwd vertebnv. The hvoid bone and thvroid 
ctirtilagc have also in some instances lieen fractured. 
Dentil fnnn fracture of the vertebne in hanging, how- 
ever, is nut so frequent as is usually supposeil. The post- 
mortem appearances ol>*erveil in cases of death from 
hanging do not difter essentially fixmi tluv^t^ already de- 
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1 scribed in ileath from strangulation. Indeed, the mere 
inspection of the body will not enable the examiner to state 
jxeitivelv that death was dne to hanging. The flow of 
saliva ont of tlie mouth, down the chin, and straight down 
the che^, ie possibly one of the most positive signs of this 
kind nf tlealfa ; but the absence of such a Sow would 
hardly justify the esaminer in stating that death was not 
due to hanging. It is also estrcnicly diffimlt to determine, 
when a body is found dead from hanging, whether tlie 
death should be regarded as accidental, suicidal, or homi- 

I cidal. It is tnie tliat in cases of suicide by far the greatest 
iHimber are conimitieil by hanging ; but that would only 
lead to a presumption an to the i-audc of death. From the 
fact that very yonng ohJldren rarely ctminiit suicide, it 
might be supposed that the age of the deoGased might 
assist the esaminer to some extent in determining the cause 
of death. It must t>e remembere<l, however, that children 
of not more than twelve years of age have committed sui- 
cide by hanging, and tliat death from the same cause, 
tliough acndentally occasioned, is not of unfrequent oc^ 
currence among children. 

Death from miffocation by drouminy. — In death from 
drowning, suffocation is caused by the presence of some 
liquid, usually water, which, interfering with the passage 
of air into the rcspiraUir^- jiassages, acts even more effetv 
tually than when the throat is compressed externally, as 
in strangiilatiun or hanging — the water entering even the 
bronchial tulies and atr-vesicle*. A human being, a'^ a 
general rule, dies if submei^^ for a period of from four 

\ to five minutes. In order that a person shonid be suf- 
focated by drowning, it i^ not neoessarj-, however, that 
the whole body should be submerged. It is of no un- 

I common occurrence to fiwl the dead bodies of jtersons. 
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such as driinkaRls and qiilfjilii-ji, lying face (loHnwanll 
in shallow pools into which they had ihlltn aud by which 
they had beec siiffixated. The pxtenial signs presented 
hr a drowned ]jerson will vary with the length of time the 
body has been in tlie water. Supposing the body not to 
have been in the water longer than two or three hours, 
and not to have lioeii inspected immediately after removal, 
the face will be found pale, the eyes half o|«'n, the eye- 
lids livid, the pnpils dilated, the mouth usually open, the 
tongue swollen, often indented by the teeth, the li[»i and 
nostrils covei-ed with a mncous froth. The skin usually 
presents the condition known as gmise-flesh, and the [tenis 
is retracted. In addition abrasions are often found uiion 
the body, esjiecially upon the hands, which frequently t 
tain particles of sand, gravel, mud, and pieces of wood! 
{^rasjwd by the drowning person in his stni^les for Iife,T 
Internally, the lungs are found distended, overlapping thoa 
heart, sodden and doughy, owing to the water drawn in^ 
and full of bloody mucous froth. In eases in which the| 
lungs contain little or no water, the water will Iw found in 
the pleural cavities, into which it has transude<]. Fre- 
quently, water is found in the stomach, together with parts J 
of weeds, sand, and mud, such as are present in the ponds ] 
or river in which the person was drowned. As a general j 
rule, the right side of the heart is goi^ed with dark blood, 
Both sides of the heait may, however, !je distended with 
blood. 

The remaining organs do not present any characteristic 
changes. As the human body is somewhat heavier than 
water, the body of a drowned person ivill remain sub- 
merged until, through the development of putrefying gases, 
it becomes sufficiently light to float. The time elapsing 
between the moment when a jierson is drowned and that / 
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at which the body will come to the surface, varies with the 
temperature of the air aud water, the biiuyaupy of the lat- 
ter, the age, sejt, and coustitutiou of the iudividua). In 
summer a body may tloat withiii tweuty-four hours after 
dmwning. A drowned body mil rise to the surface 
sooner in salt than iu fresh water. Fat bodies float sooner 
than thin bodies, and the bodies of women float sooner 
tlian those of men. Though a matter of importance, it is 
often impossible to state positively, in the case of a body 
floating in the water supposed to have been drowned, the 
length of tifue that has elapsed sint£ life became extinct, 
lu this connection it can only be stated that the mucous 
froth and water usually found iu the lungs of drowned 
persons di8ap{)car after putrefaction sets in ; or when the 
body has been exjwsed for any great lengtli of time to the 

Death from drowning is usually accidental or snioidal — 
rai-ely homicidal, howevePj except in the case of in&uts, 
which are fi-equently gotten rid of in this way. But it 
must be borne in mind that a jwrson might be murderwl 
and then thrown into a river or jiond with the idea that 
death would be attributed to drowning. Therefore, the 
body of a drowned person should be always most care- 
fiiily examined for marks of violence. On the other hand, 
iJie presence of wounds upon a body found dead floating in 
lithe water wouM not prove that the case was one of homi- 
Jcide, since suicides have frefjucntly inflicted wounds ujnin 
themselves before drowning. The fact that the limbs ait 
found tied together, that a stone or a hc.ivy weight is sus- 
pended from the nct^k of a body taken out of the water, 
would not necessarily indicate homicide, as suicide has 
often been committed in that manner. 

While the best method of resuscitation of a di-ownud 
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person is not strictly a incdico-legal qHesti(ni, as the pro 
priety of the treatment of drowned jwrsons has beeql 
severely criticised at ttoroner'a inquests, a few words inM 
connection with this subject may not seem inappropriate. 
In attempting to resnscitate a drowned person, the first 
thing to do is to remove all clothing from the neck and 
chest. The body shonld then be wiped dry, and covered 
with dry clothes. The miicons froth that has collected 
within the nostrils, mouth, and throat must be cleaned out, 
the tongue pulled forward, and kept from falling back, in 
this way covering the larynx. The body should then be 
placed at fidl length, face downwaiils, with the forehead 
resting on one arm, so as to allow all fluids to run out of 
the mouth. Ammonia, suuif, aromatic vinegai' may be 
now cautiously applied to the nostrils. If by these means 
respiration has not been restored, the body must be placed 
u|x)U its back, and the head slightly raised. The arms 
should be gently carried outwards and upwards, raised 
alxive the head, and kept momentarily in that position. 
By these movements, which should take about two seconds, 
inspiratiou is effected, and air passes into the chest. The 
arms should then be lowered and brought closely to the 
sides of the chest, the lower part of the breast-lxine being 
at the same time compressed. These movements, by 
which expiration is effected and air driven out of the cliest, 
should also be made in about two seconds. These alternate 
movements of the arms should be repeated about fourteen 
times a minute. As soon as spontaneous breathing com- 
mences, heat may be applied either in the form of a ^varm 
bath or iViction. When the power of swallowing returns, 
a little warm brandy and water may be given, and then 
the patient should be put to bed and allowed to sleep. 
This treatment should be i>cr8istcd in for several hours, 
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except in those cases where the body has been long under 
\irater and is taken out cold and rigid — where there is com- 
plete insensibility, no spontaneous breathing, entire absence 
of the heart-beat, the eyelids half closed, the lower jaw 
stiff, and mucous froth continually escaping from the 
nostrils and mouth. On the other hand, slight flushing of 
the face, convulsive twitches of the face, returning warmth 
of the skin, gasping and sobbing, breathing movements of 
the body and limbs, are signs indicating speedy recovery. 
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CHAPTER VI. 

Death rrom Slarvatloti— Dealli from lieat miii Cold— Ilea Ih hy Lightiiine. I 

The sj-mptoma ul' and poat^niort«m appearanoes in 
death from starvation, whetha- the system be deprived 
suddeDly or gi-adiially of food, are essentially the same. 
Advantage is often taken of this fact by those in chaise of 
so-ealled " baby farms," where, to save expense, infants 
are slowly starved by food insufficient in quantity and 
qnality, and where their death ig attributed to the dif 
common to infancy. Usually, in such cases, the true 
of death is overlooked, suspicion even being averted, as 
the length of time is so great that months often elapse 
before death is accomplished by the starving process. For 
this reason death from chronic starvation is so much more 
common than from acute starvation. Indeed, death from 
acute starvation occurs almost always accidentally, as in 
the case of those who are buried in a mine, or of those who 
are shipwrecked or lost on desert wastes. Starvation is 
very rarely suicidal. Lunatics and prisoners often attempt 
to take their own lives by abstaining wholly from food ; 
but, as a general rule, snch attempts are nnsuccessfnl. 

Among the symptoms of starvation may be mentioned 
severe pain in the epigastrium, which usually passes away 
in a day or so. being replaced by an indt«crtbable feeling 
of weakness, a sort of sinking. The face becomes pale 
and cadaverous, and there is a wild look in the eye. 
General emaciation follows, and an offejislve odor is noticed 
about the body, which is covered with a brownish secretion. 
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, The voice becomes weak, and musuular effort impossible. 
The intolligenre can, with difficnltj', be aroused. Im- 
mediately Wfore death there is a. decided fall in the 
temperatnre. Death takes place usually in from eight to 
ten days, ol^n accompanied with mania and cunvulsioDS. 
In death from starvation the most im])ortaut changes 
I noticed on post-mortem esamination are the loss in body- 
weight, the almost entire absence of fat and blood, and 
the loss Id bulk of the most important viscera. The coals 
I of the intestines are so thinned as to be almost transparent, 
I the gall-bladder is distended with bile, and decomposition 
[ Bets in very readily. As already mentioned, death from 
inanitit)n or chronic star\-ation is characterized by the 
symptoms and post-mortem changes just described as re- 
sulting in death from acute starvation. 

Death front Iteat and cold. — Death from heat does not, 
, as a general rule, become a subject of medico-legal iuvesti- 
l gation. As, however, in cases of death from sun-stroke, 
from exposui-e to the heat of engine-rooms, et<;., doubts 
may he raised at tJie coroner's inquest, especially in the 
absence of witnesses, as to whether death was really due to 
such causes, and was not suicidal or homicidal, it is im- 
portant that the medical examiner should be familiar with 
the symptoms and post-mortem changes presented in such 
cases. The symptoms of exposure to exeesHive heat, 
whether to that of the direct rays of the sun, or to that of 
the peculiar atmosphere of engine-rooms and fectories, 
saturated with moisture, and therefore interfering with the 
beat-r^ulating functions of the skin, vart' from headache 
with drowsiness to complete insensibility, coma, and par- 
alyais. In most such cases death appears to be due to 
paralysis of the heart. Among the post-mortem appear- 
ances which ai-e not constant, may be mentioned congestion 



(if the brain and its nienibnine, serum Jii tlie ventricles, 
congestion of the iieart, lungs, anil visoera. In some 
however, there is anaemia of the brain. 

Death from oold is iisiialty areidental, oreiiiTing, for ex- 
ample, ill drunkards who have fallen asleep in the ^mtv/, 
or in persons who have lost their way in woods or in snow 
drifts. Deatli from cold is, however, not iinfrequentl; 
liomicidal. Thus, newly-born infants are often intention- 
ally frozen to' death by exposnre to the air of a very coll 
winter niglit. Death takes plaee very quiekly under auch- 
cireumstances, infanta having but little power to resist 
cold. Young children have been frozen by being im- -, 
mersed in vessels of ice-water. Lunatics have died of 
esbaustion after too long exposure to the cold shower- 
bath, administered as a punishment for misbehavior. In 
all sncb cases the temperature of the air, the season of the 
year, the time of day, the plaee of exposure must be all 
taken into consideration by the examiner. 

The post-mortem changes in deatli from cold are not 
characteristic. Among the most noticeable are the general 
pallor and stiffness of the body, the irr^ular and dif- 
fused i-ed patches on different parts of the body, even in 
such as are not dependent, the unusual accumulation of 
blood on both sides of the heart, and the congestion of the 
viscera. In all cases of death supposed to be due to cold, 
it is important to determine whetlier the body, when found, 
was putrefying, since, as putrefaction ' is prevented by 
freezing, it would be a strong proof, if a body were found 
putrefied in ice or snow, that death was not due to ft^ezing, 
but that the freezing had occun'cd after death. 

Death by lightning. — Death by lightning is of medico- 
l^al interest from the fact that in the case of bodies found 
dead in remote places and bearing marks of violence death 
has iip*"' attributed to murder rather than to lightning, 
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The effects of death from lightning vary considerably in 
their intensity. Frequently the hair is singed, the skin 
deejtly burned or punctured, the clothes burned, the boots 
torn o}>en. If such articles as wateli-chains or coins or 
knives happen to constitute part of the circuit, they will be 
usually found melted or half melted. In some cases the 
body may be uninjured, and yet the clothes burned or en- 
tirely torn off. In other cases tlie clothes may entirely es- 
cape, and yet the body may be much burned. In death from 
lightning the brain and its membranes are usually found 
congested, the brain being frequently disorganized. The 
Htomach, intestines, liver are usually eongeatetl. The heart 
dues not present any marked alteration. The lungs are, 
however, usually congested and full of mucuH. Rigor mor- 
tis frequently sets in immediately after deatJi. In such 
cases the body is found in exactly the same attitude as 
when it was struck. The coagulation of the blood is re- 
tarded. On the other hand putrefaction ts accelerated. 

Death by lightning is usually instantaneous, being due 
to shock. But in some eases death is delayed, being then 
due to some affection of the brain or spinal cord, such as 
epilepsy, paralysis, efiiision of blootl, tetanus, etc, TJie 
effect of a stroke of lightning, as well known, is very 
capricious. Of three or four persons sitting imder a tree 
one or two only may be killed, the othei-s escaping. Per- 
sons are reported as having been kille<l while sitting under 
a low tree, notwithstanding the presence of tall trees, a 
lightning rotl, and an iran bridge near by. Should the 
question ever arise as to whether death was due to a stroke 
of lightning, such facts as there having been a thunder- 
storm at about the supposed period of death, the jieculiar 
appearance of the deceased, the co-existence of burns and 
wounds, the finding of half-melted buttons and coins, 
would strongly point to that conclusion. 



CHAPTER Vri. 



Rape, medico-legal ly, is the canml knowledge of i 
woman forcibly and against her will. At one time the | 
jnniiHbmeiit for rajie was deatli, castration, fine or imprison- 
ment. At the jiresent day rape is regarded as a felony (in ' 
this country at least) and is pimishal by imprisonment, 
fine, and penal servitude for a term of years. Fram tlie | 
fact that, as a general rnle, the crime of rape is committed 
in the absence of witnesses, the law nsnally admits the 
testimony of the victim to substantiate tlie chai^. It is 
very essential, however, that medical testimony should l* 
obtained as corroborative evidence, as probably nine-tenths 
of the accusations of rape are false. At one time the law 
demanded proo^ of penetration as well as emission on the 
part of the male. At present proof is only required of 
vulval |>enetration, without the hymen being necessarily 
riiptui'e<l. Rape of yonng children, as might be expected, 
is far more common thau that of adult women, children 
heing incapable of offering mnch resistance, even when old 
enough to realize tlie nature and consoquencee of the act. 
Owing to the superstition prevailing in Eiin)pe, among the 
lower classes, that au old gonorrhflea is cured by intei^course 
with a virgin, rape of young children is far more common 
abpMid than in this country. If the victim I)e under ten 
years of age, her consent does not excuse the act. If she 
en ten and twelve years of age, the act 
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is theu a misdemeanor, and if over twelve years of age, 
and consent is given, it ia not regarded legally as a crime. 

In cases of the insane, idiotie, or only feeble-minded, 
tlie consent of the female will not be accepted as an excuse 
for the act. Difficulty, however, is sometimes experienced 
in determining to what extent the reason of the female 
alleged to have been overcome is afFected, It may be 
mentioned, in this connection, that the fact tliat a woman in 
a state of stupor lias been subjected to rape wonld not be 
an excuse for the act ; neither would submission from fear 
nor from iguorance of the nature of the crime. Further, 
even if the character of the woman was notoriously bad, 
yet, if it was in evidence that such a woman, a prostitnte, 
fiti' example, had been forced against her will, the act would 
be a rape. But, under such circumstances, it must bo ad- 
mitted that on account of the bad character of the woman 
the evidence would have to be very strong to convict. 

In eveiy alleged case of rajte it is most important that 
the medical examiner should note exactly the time of 
making his examination as well as of determining, as fiir 
as {lossible, the time elapsing since the act was committe^l, 
as it may 8ul>seqnently become important evidence in prov- 
ing whether or not the woman entered complaint at once, 
and submitted without delay to an examination, as also 
in enabling the defendant to prove an alibi. The female 
should be visited by tlie medical examiner aa soon as 
I)ossible after the jierpetration of the crime, as all traces 
of rai>e, if such has been committed, may disap])ear in 
three or four days ; or, in the event of the accusation being 
a false one, the woman should not be allowed time to pro- 
duce artificially evidences simulating those of rape. In 
alleged cases of rape, a medical examination is not com- 
|)iil*.iry ; but if a woman under such circumstanci's refuses 
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to have an examination niaJe, that in itself would be strong 1 
preeumptive evidence against the truth of the charge. 

In ca^s of rape the medical examiner may expect to J 
find marks of violence about the genitalia, woniids, bruisra, 
etc., oo both the person of the woman and of the accused, A 
spermatic and blood-stains on the person and clothing of J 
both, gonorrhtea or syphilis in one or both. Rape per- 
petrate upon young children by men is attended, as 
might be expected, on account of the great disproportion in 
size of the sexual organs, with far more severe local in- 
juries than when committed upon adult women. Indeed, the , 
absence of any such marks of violence would be strong 
proof of the charge of rape made being a false one. 

If a child be examined within two or throe days after, 
the commission of the crime, the vnlva will be usually 
found inflamed and swollen, and more or less covered witli 
clotted blood, which has oozed from the abraded mucous 
membrane. From the vagina there flows a rauco-purulent, 
ropy dischai^e of a yellowish-green color, which stains 
and stiffens the linen. Urination is frequently painful, 
from the inflammation extending to the urethra. The 
hymen may be destroyed, or only lacerated, or escape 
injury entirely. Too much importance, however, must 
not be attached by the medical examiner to the presence 
or absence of the hymen as disproving or proving a rape. 
Indeed, as a matter of fact, in most cases of rape upon 
children, the hymen escapes injury entirely, probably be- 
cause it is situated in such cases far back. On the other 
hand, the hymen may have been destroyed, not necessarily 
by rape, but by disease, accident, or even intentionally, 
the object being in the latter case to extort money by a 
&lse accusation of rape. 

The vagina is frequently found very much dilated in , 
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the case of young children who have been assaiitl«d. The 
medical examiner ahoiild bear in mind, however, that sucli 
a dilated condition of the vagina has often been artificially 
pi-oduced by the introduction of hard bodies with the view 
uf fitting the children for aexrial intercourse. It is very 
important that the muco-piirulent discharge froni the 
vagina just referred to as following rape should not Iw 
confounded with either infantile leucorrhcea, gangrenous 
inflammation of the vulva, or gonorrhcea. Infantile leu- 
corrhcea occurs in unhealthy, particularly strumous chil- 
dren, whose hygienic surroundings are of the worst 
character. It should be borne in mind by the medical 
examiner that the presence of such a discharge in a young 
child is often taken advantage of by an iinserupulous 
mother to bring a chaise of assault against an innocent 
man. Gangrenous inflammation of the vulva, less com- 
mon than infantile leucorrhuea, is found among neglecte<l 
children suffering from inanition, exhaustion, etc. As a 
general rule, the absence of blood and of bruises in a 
young child alleged to have been assaulted would l>e strong 
proof that the vaginal discliarge was due rather to leucor- 
rhcea or gangrenous inflammation than to the eflTects of 
violence. 

Id eudeavoring to determine whether a vaginal dischai^ 
be due to gonorrhrea ratlier than to violence, the medical 
examiner should bear in mind that a gonorrhccal dischat^e 
does not make its a]>pearance till between the fourth to the 
eighth day, and is usually much more profuse and lasts 
longer than the muco-punilent discharge incidental to rape. 
In all alleged cases of rajw it is imiwi-tant to determine 
whether the accused be affected with gonorrhoea or syphilis, 
since if the child be so diseased there would be strong 
. proof of the guilt of the aetmsed. It is jressible, however, 
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that pitlier gontjrrbrea or syphilis might be comnnmicatcd 
to young children either accidentally or intentionally b}' 
means of sponges and towels that had been previously used 
by persons affected with these diseases, and that advantage 
may be taken of this to accuse an innocent man of felonious 
aasanlt. In all cases of alleged rape, the clotliing and 
jwi'son of the female and of the accused should be carefidly 
examined for seminal stains, which sti3l>n the linen or 
other wearing uppai'cl very mucli as gum or albumen will 
do. There are several metho<is by which seminal stains 
can be identified, such as the yellow color assumed when 
gently heated or when dissolved in weak nitric acid or by 
the odor when moistened with warm water. 

The only positive proof of semen, however, is the pres- 
ence of spermatozoa, as shown by the microscope. A 
convenient method of obtaining the spermatozoa for micro- 
scopic examination is to cut out a piece of the material 
stained with the seminal discharge and place it in a watch- 
glass containing distilled water. Aiier the material has 
been thoroughly soaked, a drop of the liquid should then 
t>G transferred to a glass slide, and the latter placed on the 
stage of the microscope. In case of examining the hair of 
the female, to which the spermatozoa cling with great 
tenacity, the hair should l>e moistened with a drop of weak 
ammonia and examined with the microscope after the 
liquid has evaporated. The spennatozoa (Fig. 20) present 
a. very characteristic appearance when viewed with the 
microscope, though resembling somewhat the flagellate in- 
fusoria, for which they were mistaken when first discovered. 
A spermatozoon consists of an ovoidal head, which tapers 
into a filamentary appendage or tail, about ten times as 
long as the head, and which, when the B|>ermatozoon Is 
alive, vibrates with astonishing rapidity. The 8[>ermatozoa 
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vary in number and size, mt-aaiiring on an average between j 

thcyj-jtb and the g-Jutli of an ini'h. The movements of fl 




the siiermatozoa are arrested by water and mid, i-etarded:,| 
by acids, and stimulated by alkalies. The spermatn^oa 
retain individual life long after the death of the body ; 
they may be seen moving about as long as from seventy to 
one hundred hours after death. Indeed, if the vaginal 
innciis be examined even a week after sexual intercourse, 
tlie spermatozoa may be sometimes found still living and 
quite active. In the dried condition the spermatozoa may 
be identified years after death. 

S|)ermatozoa are found in the semen of man from the age 
of puberty to a very advaiieed period of life — ninety years 
and upwards. On the other hand, .spermatozoa are often 
alwent in the semen, in that of young men, for example, 
addicted to excessive venery or suffering from debilitating 
diseases. The absence of s|iermatozoa from stains cannot 
then be regarded as proof that such stains are not seminal 
in origin. In old seminal stains, as the spermatozoa are 
frequently found in fragments, the medical examiner should 
be extremely eautious nnder such circumstances in not mis- 



94 



A MANUAL OF 



taking the fibii'S of orgaiiit; bodies that might awideiitally 
be present for them. The only living animalcule that might 
be mistaken for a spermatozooa is the trichomonas vagi- 
nalis (Fig. 21), occasionally found in the vaginal mucus of 



uncleanly females. The ti-iohomoiias vaginalis is, however, 
readily distingnished from a spermatozoon, in that its head 
is much lai^r, gramilar, and armed with a row of from 
four to six cilia. In connection with the subject of the 
rape of children, it should be mentioned that death not 
unfrequently results from mortification or peritonitis brought 
on by violent laceration of the vagina or perineum. In 
cases of alleged rape upon adult women, the medical es- 
amiiier may be questioned as to the possibility of a healthy, 
vigorous adult woman being overcome by one man. No 
positive answer should be given to so general a question, 
as all such cajses must be judged according to particu- 
lar circumstances. The relative size of the man and 
woman, whether the woman's life had been threatened, 
her condition at the time, whether she was in full possession 
of her facidties, or stupefied by drink, whether narcotiKe<l, 
hypnotized, or under the influonc'e of aneesthetics, must all 
be taken into careful consideration before the examiner 
commits himself to tho expression of a positive opinion. 

It should be mentioned, in this connection, that excit- 
able, emotional women, under the influence of ether and 
chloroform, especially if the jreriod be that of their meases. 
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are very apt to imagine that they are having sexual inter- 
course with their husbands, lovers, or even with the bu^ 
geon or dentiBt who may be operating upon tliem. So 
true is this that it is of the utmost importance for surgeous 
and dentists to insint upon the presence of witneases during 
the j)erformance of operations upon women under the in- 
fluence of anfiesthetics. Indeed, in the absence of witnesses 
under such circumstances, professional men have been 
charged and convicted of rape, though without doubt en- 
tirely innocent of the crime, and, extraordinai'y as it may 
appear, even tlioiigh the women were never at any time 
examined medically. Unfortunately, in the case of alleged 
rape u^wn aduh women, the medical examination usually 
made is jKwt|«>ned so long that even if the crime has been 
committed all traces of it have di5api>eared. If the woman 
has offered much resistance, bruises \vill usually be found 
upon the thighs aud I^, and sometimes also ujion the 
arms and trunk. The most imjwrtant proofs of rape uiwn 
adult women are, however, derived from the condition of 
the sexual organs and the hymen, and the pi-esence of blood 
and semen. Among such proofe may be mentioned the 
soreness, swelling, laceration of the vulva and vagina, 
rupture of the hymen, the presence of blood and semeu 
upon the persons and clothes of the woman and man. 

But it must be remembered that frequently women 
affected with leueorrhcea or vaginitis, in both of which dis- 
eases there is a discharge from the vagina simulating tliat 
produ(«d by violence, take advantage of their condition to 
charge innocent men with having committed rape upon 
them. Further, while the discharge in leucorrhsea is 
mucous in character, that of intense vaginitis may be so 
purulent as to make it impossible to distinguish it from 
that of gonorrhua. l^Tidcr siich circumstances, the fa*.* 
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that a iiiiin Ijas goiiurriui'ii uoiiM not be pvouf that lie liail 
oomniitted an a.%^iilt iipun the womau dialling him with 
Tape, since the purulent discharge in the woumn might ]}e 
due to vaginitis rather than to gonorrhoea acquired from 
the man. 

In the case of alleged rape u^Kin adult woraen, as npoii 
children, much importance canaot be attached to the pres- 
ence or absence of the hjiaen as disproving or proving a 
rajw, for the I'easons already given. If there be, however. 
Other signs of violence, a ruptured or locei-ated hymen 
would be sti'ong corroborative evidence of a rape having 
been committed. Occasionally the medical examiner may 
1m! called npou to determine whether a woman found diad 
had been violated before death. In the absence of wit- 
nesses, and in view of the fact that the pi'osecutri.\ eati 
make no statement, the evidence will be necessarily entiivly 
of a medical character. But in such cases, even if all the 
signs of sexual intercourse were present, it would be im- 
possible for the medical examiner to state whether tlie 
woman had or had not given her consent. Even on tiie 
supposition that the woman had been violat^Ni before death, 
it might be imjxissible to state jxisitively whether the rav- 
isher and the mui-dercr were one and the same person. 
Indeed, a woman found dead and violated may have been 
BflUi-dered first and violatet.1 aftenvards, and not netsssarily 
by the same person, for, horrible as the thought may be, 
violation of the dead is less rare than might be supposed. 
'Indeed, it was of such (K)mmon occurrence in ancient time» 
that classical writers refer to the necessity of undertakers 
being watched to prevent them violating the bodies of 
women committed to their charge. In the case of very 
young girls found dead and violated, the proliability is 
that the child had been ravished and then murdered, tlie 
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ravislier hoping by that meaDS tu escape the consequences 
of his crime. 

Though not germane to the subject of this chapter, 
crimes gainst nature, committed either with man or beast, 
uunatural crimes, sodomy, psederastia, bestiality, may be as 
appropriately considered in their medico-legal relations 
here as elsewhere. While of frequent occurreuce in the 
East, such practices iu this country are rare, are criminal, 
and punishable by imprisonment for a term of years. In 
caises of sodomy both parties are held to be equally guilty, 
unless the person on whom the act was committed refused 
consent, or was a minor, idiotic, or feeble-minded. In 
recent cases laceration of the sphincter ani, bruises and 
fissures, and blood about the anus may be observed. Un- 
less, however, the examination be made very soon afler 
perpetration of the act, all traces will have disappeared. 
Characteristic appearances are presented by persons addicted 
to such practices. Among the raost conspicuous may be 
mentioned a funnel-shaped condition of the anus, which is 
usually enlarged, smooth, and destitute of rugEC. Chancres 
and v^iereal warts are also not uncommonly present. 
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The subject of pi-eguancy is an imjmrtaiit oue medico- 
legally, as women, on tlic one hand, frequently deny that 
tliey are pregnant, in oi-der to avoid disgrace, or to procure 
an abortion, and on the other Iiand as often affirm that 
they arc pregnant, Laving no reason to think that they are 
in that condition, in order to extort money, to defraud the 
heir-at-law, to stay capital ])unisLinent, to avoid attendance 
upon a trial, etc. Actions for damuges against physicians 
and others involving questions of pregnancy often arise in 
cases in which it is claimed that errora in diagnosis were 
committed, or tliat alanderous reports were circulated 
against the character of a virtuous woman. A pregnant 
female was exempted by tlie old Koman law from capital 
punishment, and the law is the same in most modern 
countries. Hence, the summoning of twelve matrons or 
discreet women in old times under the writ of de venb-e 
inapidendo to determine whether a woman was pro^ant 
or quick with child — an office now performed by the city's 
physician or by a juiy of physicians. The signs of preg- 
nancy may be described as being of two kinds : uncertain 
and certain. Tlie former kind, as the name implies, is, 
from a raedio-legal point of view at least, but of littJe 
importance as compared with the latter. Among the im- 
certain signs of pr^nancy may be mentioned the suppres- 
sion of tlie catanlenia, morning sickness, enlai^ment of 
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the abdomen, quickening, development of the breasts, 
kieateine in the urine, the violet color of the vagina. 

Suppression of the menses, when wcurring after inter- 
course, only in a woman wlio liad hitherto been r^ular, 
may be regarded as a ^'ery probable sign of pregnancy. 
As the menses may continne, liowever, throughout preg- 

- nancy, as they may only appear during that condition, as 
they may never appear at all, even in women who bear 
children, and as they are also absent in I'ertain diseases, it 
is evident that neither their absence nor their prescnec can 
be regarded as a proof of pregnancy or non-pregnancy. 
But it should be mentioiieil that not unfreqnently women 
desiring to conceal their pregnancy stain their linen with 
blood and even with menstrual blood, borrowed for that 
purpose. Nausea is .usually an accompauiment of pr^- 
nancy, occurring frequently as early as the second or tbiixi 
week after conception. It generally passes aivay about 
the time of quickening, but may continue throughout the 
whole period of pr^nancy. In many cases of pregnancy 
nausea la absent ; on the other hand, it is of frequent 
occurrence in many diseases. But little importance i^n 
therefore be attached to nausea alone as a sign of l)reg- 
naney. 

The enlargement of the abdomen in a prt^nant woman 
becomes evident at the end of the third month, the uterus 
then rising out of the pelvic cavity. By the end of the 
fifth montli the timior is half-way between the j>elvis and 

■ the umbilicus, and during the seventh month is at a [xiint 
midway between the umbilicus and ensifonn cartilage, 
reaching at the end of the eighth month the ensiform 
cartilage. During the last month the tumor widens and 
falls forwanl. Enlargement of the abdomen may be due, 
however, to ovarian dropsy and tmnors, ascites, flatus of 
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the intestines, impacted feces, enlargement of the spleen 
and kidney, and distension of the bladder. The medical 
examiner would certainly not be justified, therefore, in ex- 
pressing the opinion that a woman was pregnant simply 
because there was enlargement of the abdomen. Quicken- 
ing is the first perception by the mother of the movements 
of the foetus. These movements, which occur usually 
some time between the sixteenth and the twenty-fourth 
week, may be due either to the uterus or to the foetus. 
Nervous, excitable women, especially those wanting chil- 
dren, frequently imagine, however, they are pregnant, mis- 
taking the movements of their intestines or the contractions 
of their abdominal muscles for those of a foetus. Quicken- 
ing, being entirely a subjective symptom, is, therefore, a 
very unreliable sign of pregnancy. 

The breasts usually develop during the period of preg- 
nancy, becoming larger and fuller as the secretion of milk 
increases. Large veins make their apj>eai'ance, the nipples 
l)ecome more prominent, the areola widens and darkens in 
hue, especially in brunettes. Enlargement of the breasts, 
however, is not a proof of pregnancy, inasmuch as it occurs 
in cases of uterine fibroids, and in various other ovarian 
and yterine disorders. Even the secretion of milk would 
not warrant the statement that a woman was pregnant, 
since milk is secreted occasionally by unimpregnated 
women, young girls, and even by men. Indeed there have 
been cases in which the secretion of milk by men has been 
Fo copious that they have been able to perform, for years, 
the office of wet-nurse. 

By kiesteine is understood the fatty pellicle which forms 
in the urine of pregnant women that has been standing 
some days. It appears to consist of a combination of 
casein and phosphates. As kiesteine is not peculiar to the 
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urine of pregnant women, its presence cannot be regarded 
us a proof of pregnancy. Tbe violet color of the vagina, 
appearing about the fourth week of gestation, due to 
venous congestion, may be regarded as a sign of pregnanoy, 
but an uncertain one, since it is not invariably present. 

Among the soH^alled positive signs of pregnancy are in- 
cluded bnUoftemcnt, change in the body and cervix of tlie 
uterus, the active movements of the child, the pulsation 
uf the fccital heart, the uterine and umbilical sounds. By 
balloUement is determiued the presence of a fcetus about 
the fifth or sixth month of pr^iancy. In performing it, 
the woman is made to stand upright and the finger of one 
hand is introduced into the vagina up to its mouth, while 
the other hand is placed upon the abdomen, so as to steady 
the uterine tumor. If the tip of the finger be now s*id- 
denly pushed up against the os uteri, a sensation, should a 
fuetus be present, will be felt like that of a body rising and 
falling in a liquid. This is, however, an uncertain sign 
of pregnancy, since any floating tumor in the uterus will 
impart the same sensation to the finger as that due to a 
fffitus. At about the fifth month of pregnancy, the os 
uteri is directed backwards, and has a velvet-like feeling ; 
the shortening of the cervix becomes evident at this time 
and continues until the ninth month, when the cervix ceases 
to be distinguishable from the body of the uterus. The 
active motions of the child can usually be felt about the 
fifth month of pregnancy by placing a cold band upon the 
surface of the abdomen, but intestinal movements must not 
be mistaken for those of a foetus. It should be remem- 
bered also that not unfrequently in cases of pregnancy the 
movements of the ftetus are not perceptible. The uterine 
sound, a peculiar blowing or whistling sound, Bjmchronoua 
with the maternal pulse, and due probably tn the passage of 
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blood through the iiteHiu' arteriw nini placental vessels, can 
usually be heanl over most of the abdomen as early as tlie 
middle of the third month of preguauej', but more distinctly 
aa pregnancy advances. As nterine sounds can, however, be 
lieard in cases of eulai^ement of the uterus as from tumors, 
Buch signs are very unreliable signs of pregnancy, and the 
same may lie said of the umbilical sounds (h\e to tlie flow 
of blood through the umbilical vessels. Indeed, of all the ■ 
so-cal!etl certain signs of pi'egnancy, the pulsation of the 
fcetal heart is the only certain and positive one, and then 
only when it can be bo distinctly heard as to be counted. 
The fcetal sound is not synchronous with the pulse of the 
mother, the iietaX heart beating at a rate of one hundred 
and thirty-six beats to the minute, and even faster. It 
resembles the ticking of a watch, and is heard over different 
parts of the abilomenj but best lietween the ilium and the 
umbilicus on either side. It may be heard as early as 
the fifth month, but mucb more distinctly as pregnancy 
advances. 

Importance was attached at one time to the presence or 
absence of a corpus Intenm, or the yellow body developed 
through modification of the lining membrane and con- 
tents of the Graafian follicle frem which an ovum had 
escaped, as proving or disproving i)regnancy. A fcetus 
is not 11 n frequently found, however, in the uterus where 
there is no trace of a corpus Inteum in either ovary ; 
and, on the other hand, a well-developed corpus luteum, 
nndistinguishable from that of pregnancy, may be found 
in the ovary of a woman who had never been pregnant, 
and even In that of a virgin. The presence or absence 
of a corpus luteum cannot then be regarded as having 
any importance in medico-legal cases involving questions 
of pregnancy. Aa the so-called eeilain signs of preg- 
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nancy, with the exception of the pulBation of the fmtal 
heart, are only relatively more certain than the nneertaio 
signs, the medical examiner should be extremely cantioiis, 
under any circumstances, in stating positively that a woman 
is pregnant, and especially if she be unmarried and of pre- 
viously good character. On more than one occasion haa 
the reputation of a virtuous woman been mined and the 
happiness of her family destroyed by a too confident ex- 
aminer mistaking a condition of disease for that of preg- 
nancy. When ouce the virtue of an innocent woman haa 
been thus impugned, and her previously good character 
taken away, though in time the injustice of the charge will 
surely be proved, reparation will come too late, and no 
atonement can be made for the wrong doue the woman or 
the misery inflicteil upon her family. Apart from the 
injury due to a mistake in diagnosis under such circum- 
stances, the examiner should remember that as the best 
obstetricians may be mistaken, his own reputation as a 
medical expert may be at stake. 

Cases of supposed pregnancy differ in one respect from 
other cases demanding theattentionof the medical jurist — 
and that is, there is no necessity tliat a positive opinion 
should be expressed ujwn tlie subject. No harm can residt 
from the medical examiner refusing to state positively 
whether a woman is pregnant or not. It is far better to 
give the woman, if unmarried and of good chai'acter, the 
benefit uf the doubt, than ixisitively commit yourself to 
the expression of an erroneous opinion in the case. It 
should always be remembered that nature will soon answer 
so positively tlie question whether a woman is pregnant 
that there will be no necessity of the examiner weighing the 
relative value of the uncertain and certain signs of preg- 
uancy. 
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The determination of the duration of pregnancy under 
certain circumstances, as in cases involving questions of 
legitimacy and inheritance, may become a matter, medico- 
legally, of the greatest importance. It may be as appro- 
priately mentioned now as elsewhere that the ordinary 
period of gestation is nine calendar months, or 270-275 
days, or ten lunar months — 280 days — the physiological 
presumption being that parturition occurs at the period 
which would correspond to the tenth menstrual period 
since the last one. The greatest difference of opinion pre- 
vails, however, as to what shall constitute the longest 
and shortest possible periods of gestation. The difference 
of opinion in this respect depends to a great extent upon 
our ignorance as to the exact moment of conception. As 
conception may take place at any moment of the period 
intervening between the menses, it is evident that there 
may be a difference on this account alone of twenty-eight 
days in the period of gestation, according as conception was 
supposed to have taken place immediately before the period 
at which the menses would have occurred had not concep- 
tion taken place, or immediately after the last menses 
which actually did occur. Further, the duration of preg- 
nancy varies very much in different women on account of 
personal idyosyncrasies, as well as on account of other 
causes not understood. Obstetricians have claimed that 
mature children have Ixjen born as early as 21 7 days and 
as late as 313 days after sexual intercourse, there being a 
difference between these very exceptional extremes of as 
much as 96 days. Cases are not rare, however, in which 
the difference in the duration of gestation in cases of mature 
children amounts to as much as 44 days, the two ex- 
tremes of gestation being 249 and 293 days respectively. 
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It should Ite mentioned in this connection that while a child 
Iwrn after a period of protracted gostatioii is neither lai-ger 
nor better developed than one born after tlic average period, 
a child bom only seven months after sexual intercouree is 
always immatm-c and imperfect^ readily distinguishable 
from one horn afttr the average period. It is for this 
reason that the wtatement that a matnre child is born seven 
months after sexual intercourse must be regarded as most 
exceptional. In tropical conntnes women become pr^- 
nant at a much earlier ^e than in temperate climea. Thus, 
in India and Abyssinia it is no nncommon occurrence fiir 
girls of only eleven and twelve years of age to bear children. 
Pr(^nancy has been known to occur, however, even in 
children of only eight and nine years of age. On the other 
hand, it is well known that women of from fifty to sixty 
years of age and even older have borne children, giving 
birth to twins, in some rare instances, even at that advanced . 
age. 

Under certain circumstances it may become a question 
as to whether a woman i^n become pregnant while un- 
conscious. There ean be no doubt of the possibility of 
such an occurrence, as it is well known that women have 
borne children in consequence of having been ravished when 
in a state of unconsciousness induced by the use of narcotics 
or antestheticu. It not unfrequently occurs that the medi- 
ral examiner is required to determine whether a woman 
was pregnant at the time of her death, as, for example, in 
cases where the chaise is that of seduction and murder. In 
considering the subject of putrefaction, it will be remem- 
bered that attention was called to the remarkable fact that 
the unimpregnated nterns will resist decom])osition longer 
than any other oi^an in the body mouths after burial; 
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The determination of the duration of pregnancy under 
certain circumstances, as in cases involving questions of 
legitimacy and inheritance, may become a matter, medico- 
legally, of the greatest importance. It may be as appro- 
priately mentioned now as elsewhere that the ordinary 
period of gestation is nine calendar months, or 270-275 
days, or ten lunar months — 280 days — the physiological 
presumption being that parturition occurs at the period 
which would correspond to the tenth menstrual period 
since the last one. The greatest difference of opinion pre- 
vails, however, as to what shall constitute the longest 
and shortest possible periods of gestation. The difference 
of opinion in this respect depends to a great extent upon 
our ignorance as to the exact moment of conception. As 
conception may take place at any moment of the period 
intervening between the menses, it is evident that there 
may be a difference on this account alone of twenty-eight 
days in the period of gestation, according as conception was 
supposed to have taken place immediately before the period 
at which the menses would have occurred had not concep- 
tion taken place, or immediately after the last menses 
which actually did occur. Further, the duration of preg- 
nancy varies very much in different women on account of 
personal idyosyncrasies, as well as on account of other 
causes not understood. Obstetricians have claimed that 
mature children have been born as early as 217 days and 
as late as 313 days after sexual intercourse, there being a 
difference between these very exceptional extremes of as 
much as 96 days. Cases are not rare, however, in which 
the difference in the duration of gestation in cases of mature 
children amounts to as mucli as 44 days, the two 
tremes of gestation being 249 and 293 days respooti 
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It shijiJd l>e mentioned in this connection that while a child 
born after a period of protractet! gestation is neither lai^er 
nor better developed than one born after the average period, 
a child born only seven inuiiths after sexnal intercourse is 
always iramatnre and imperfect — readily distinguishable 
from one born after the average jwriod. It is for this 
reason that the statement that a mature cliild is bom seven 
months after sexnal intercourse must be regarde<l as most 
exeeptionaJ. In tropical conntries women become preg- 
nant at a ranch earlier age than in temperate climes. Thus, 
in India and Abyssinia it is no uncommon occurrence for 
girls of only eleven and twelve years of age to bear children, 
Pr^inaney has been known to oraur, however, even in 
children of only eight and nine years of ^e. On the other 
hand, it is well known that women of from fifty to sixty 
years of age and even older have horne children, giving 
birth to twins, in some rare instances, even at that advanced 
age. 

Under certain circumstances it may become a question 
as to whether a woman can become pregnant while lui- 
conscioua. There can lie no doubt of the possibility of 
such an occurrence, as it is well known that women have 
borne children in consequence of having been ravished when 
in a state of nnconsiMonsness induced by the use of narcotics 
or antesthetics. It not unfreqnently occurs that the medi- 
cal examiner is reqnii-ed to determine whether a woman 
was pregnant at the time of her death, as, for example, in 
cases where the charge is that of seduction and murder. In 
considering the subject of putrefaction, it will be remem- 
bered that allcntion was called to the remarkable feet that 
t^nterus will resist decomposition longer 
u the body months afler burial ; 
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The determination of the duration of pregnancy under 
certain circumstances, as in cases involving questions of 
legitimacy and inheritance, may become a matter, medico- 
legally, of the greatest importance. It may be as appro- 
priately mentioned now as elsewhere that the ordinary 
period of gestation is nine calendar months, or 270-275 
days, or ten lunar months — 280 days — the physiological 
presumption being that parturition occurs at the period 
which would correspond to the tenth menstrual period 
since the last one. The greatest diiference of opinion pre- 
vails, however, as to what shall constitute the longest 
and shortest possible periods of gestation. The diiference 
of opinion in this respect depends to a great extent upon 
our ignorance as to the exact moment of conception. As 
conception may take place at any moment of the period 
intervening between the menses, it is evident that there 
may be a diflference on this account alone of twenty-eight 
days in the period of gestation, according as conception was 
supposed to have taken place immediately before the period 
at which the menses would have occurred had not concep- 
tion taken place, or immediately after the last menses 
which actually did occur. Further, the duration of preg- 
nancy varies very much in different women on account of 
personal idyosyncrasies, as well as on account of other 
causes not understood. Obstetricians have claimed tliat 
mature children have been born as early as 217 days and 
as late as 313 days after sexual intercourse, there being a 
difference between these very exceptional extremes of as 
much as 96 days. Cases are not rare, however, in which 
the difference in the duration of gestation in cases of mature 
children amounts to as mucli as 44 davs, the two ex- 
tremes of gestation being 249 and 293 days respective 



MEDtrAL .lURISPRDDENCE AND TOXICOIXXiy. 105 '^^ 

It should Iw mentioned in this connection that while a child 
born after a jwriod of protracted gestation is neither larger 
nor better developed than one bom after the average period, 
a eiiild born only seven raonthw after sexual intercourse is 
always immature and imperfect— readily distinguishable 
from one born after the average jieriod. It is for this 
reason that the statement that a mature child is born seven 
months after sexual intercourse must be regarded as most 
exceptional. In tropical cunntiies women become preg- 
nant at a much earlier age than in temperate climes. Thus, 
iu India and Abyssinia it is no uncommon occurrence for 
girls of only eleven and twelve years of age to bear children. 
Pregnancy has been known to occur, however, even in 
children of only eight and nine years of age. On the other 
hand, it is well known that women of from fifty to sixty 
years of age and even older have Iwrne children, giving 
birth to twins, in some rare instances, even at that advanced . 
age. 

Under certain circumstances it may become a question 
as to whether a woman can become pregnant while un- 
conscious. There can be no doubt of the possibility of 
sncli an occurrence, as it is well known that women have 
borne children in consequence of having been ravished when 
in a state of unconsciousness induced by the use of narcotics 
or anfesthetics. It not iinfrequently occurs that the medi- 
cal examiner is reqiiii'ed to determine whether a woman 
was pregnant at the time of her death, as, for example, in 
cases where the charge is that of seduction and murder. In 
considering the subject of putrefaction, it will be remem- 
bered thatatlention was called to the remarkable fact that 
^^^^^1 uterus will resist decomposition longer 
I the body months after burial ; 
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The determination of the duration of pregnancy under 
certain circumstances, as in cases involving questions of 
legitimacy and inheritance, may become a matter, medico- 
legally, of the greatest importance. It may be as appro- 
priately mentioned now as elsewhere that the ordinary 
period of gestation is nine calendar months, or 270-275 
days, or ten lunar months — 280 days — the physiological 
presumption being that parturition occurs at the period 
which would correspond to the tenth menstrual period 
since the last one. The greatest diiference of opinion pre- 
vails, however, as to what shall constitute the longest 
and shortest possible periods of gestation. The diiference 
of opinion in this respect depends to a great extent upon 
our ignorance as to the exact moment of conception. As 
conception may take place at any moment of the period 
intervening between the menses, it is evident that there 
may be a diflference on this account alone of twenty-eight 
days in the period of gestation, according as conception was 
supposed to have taken place immediately before the period 
at which the menses would have occurred had not concep- 
tion taken place, or immediately after the last menses 
which actually did occur. Further, the duration of preg- 
nancy varies very much in different women on account of 
personal idyosyncrasies, as well as on account of other 
causes not understood. Obstetricians have claimed that 
mature children have been born as early as 217 days and 
as late as 313 days after sexual intercourse, there being a 
difference between these very exceptional extremes of as 
much as 96 days. Cases are not rare, however, in which 
the difference in the duration of gestation in cases of mature 
children amounts to as much as 44 days, tlie two ex- 
tremes of gestation being 249 and 293 days respectively 
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It sliould lie uieutioned in this connection that while a rhild j 
boni after a pericul ol' prcrtracted gestation is neither larger , 
nor better (level o[ted than one born after the avei-age period, 
a. child born only seven months after sexual intercourse ia , 
always immature and imperfeet— readily distinguishable 
from one born after the average jiericKJ. It is for this 
i-easnn that the statement that a matni-e child is bom seven 
months after sexual intercourse must be r^arded as moat ] 
exceptional. In tropical coimtries women become preg- 
nant at a much earlier age than in temperate climes. Thus, 
in India and Abyssinia it is no uncommon occurrence for ' 
^rls of only eleven and twelve years of age to bear children, i 
Pregnancy has been known to occurj however, even in 
children of only eight and nine years of age. On the other 
hand, it is well known that women of from fifty to sixty 
years of age and even older have "borne children, giving 
birth to twins, in some rare instances, even at that advanced . 



Under certain eiifumstances it may become a question 
as to whether a woman can Ijecome pregnant while un- 
conscious. There can be no doubt of the possibility of 
such an occurrence, as it is well known that women have 
borne children in consequence of having been ravished when 
in a state of unconsciousness induced by the use of narcotics 
or aneesthetics. It not nnfrequeutly occurs that the medi- 
cal examiner is required to determine whether a woman 
was pregnant at tlie time of her death, as. for example, in 
cases where the charge is that of seduction and murder. In 
considering the subject of putrefaction, it will be remem- 
bered tha t att ention was called to the remarkable fact that 
' * "^^^K^^ uterus will resist decomiMsition longer 
^^-•■tmn in the body months after burial; 
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The determination of the duration of pregnancy under 
certain circumstances, as in cases involving questions of 
legitimacy and inheritance, may become a matter, medico- 
legally, of the greatest importance. It may be as appro- 
priately mentioned now as elsewhere that the ordinary 
period of gestation is nine calendar months, or 270-275 
days, or ten lunar months — 280 days — the physiological 
presumption being that parturition occurs at the period 
which would correspond to the tenth menstrual period 
since the last one. The greatest diiference of opinion pre- 
vails, however, as to what shall constitute the longest 
and shortest possible periods of gestation. The diflference 
of opinion in this respect depends to a great extent upon 
our ignorance as to the exact moment of conception. As 
conception may take place at any moment of the period 
intervening between the menses, it is evident that there 
may be a difference on this account alone of twenty-eight 
days in the period of gestation, according as conception was 
supposed to have taken place immediately before the period 
at which the menses would have occurred had not concep- 
tion taken place, or immediately after the last menses 
which actually did occur. Further, the duration of preg- 
nancy varies very much in different women on account of 
personal idyosyncrasies, as well as on account of other 
causes not understood. Obstetricians have claimed that 
mature children have been born as early as 217 days and 
as late as 313 days after sexual intercourse, there being a 
difference between these very exceptional extremes of as 
much as 96 days. Cases are not rare, however, in which 
the difference in the duration of gestation in cases of mature 
children amounts to as mucli as 44 days, the two ex- 
tremes of gestation being 249 and 293 days respectively. 
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Tt shijiiUi be nientioued in tliis connection that while a child 

f born after a period of protracted gestation is neither larger 

nor better developed than one born after the average period, 

1 child born only seven months after sexnal intercourse is 

lalwajs immatni-e and imperfect^readily distinguishable 

lirom one born after the average i>eriod. It is for this 

1 reason that the statement that a matnre child is born seven 

f months after sexual intorcourso must be regarded as most 

lexceptional, In tropical conntiies women become preg- 

Inant at a much earlier age than in temperate climes. Thus, 

l-in India and Abyssuiia it is no nncommon uccurrenoo for 

I girls of only eleven and twelve years of age to bear children. 

Pr^naney has been knoivn to occur, however, even in 

children of only eight and nine years of age. On the other 

hand, it is well known that women of from fifty to sixty 

' years of age and even older have borne children, giving 

i birth to twins, in some rare instances, even at that advaneed . 

[age. 

Under certain circumstances it may become a question 
I ae to whether a woman I'an become pr^nant while tui- 
^conscions. There can be no doubt of the poasibility of 
I Bucli an occurrence, as it Is well known that women have 
I borne children in conseqnenceof having been ravished when 
I in a state of unconsciousness induced by the use of narcotics 
I or anfesthetics. It not unfrequently occurs that the medi- 
xaminer is required to determine whether a woman 
I was pregnant at Ihe time of her death, as, fur example, in 
;s where the charge is that of seduction and murder. In 
I considering the subject of putrefaction, it will be remem- 
I bered that attention was called to the remarkable fact that 
I. the unimpregnated uterus will I'esist decomiiosition longer 
I than any other organ in the body months after burial; 
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The determination of the duration of pregnancy under 
certain circumstances, as in cases involving questions of 
legitimacy and inheritance, may become a matter, medico- 
legally, of the greatest importance. It may be as appro- 
priately mentioned now as elsewhere that the ordinary 
period of gestation is nine calendar months, or 270-275 
days, or ten lunar months — 280 days — the physiological 
presumption being that parturition occurs at the period 
which would correspond to the tenth menstrual period 
since the last one. The greatest diiference of opinion pre- 
vails, however, as to what shall constitute the longest 
and shortest possible periods of gestation. The difference 
of opinion in this respect depends to a great extent upon 
our ignorance as to the exact moment of conception. As 
conception may take place at any moment of the period 
intervening between the menses, it is evident that there 
may be a difference on this account alone of twenty-eight 
days in the period of gestation, according as conception was 
supposed to have taken place immediately before the period 
at which the menses would have occurred had not concep- 
tion taken place, or immediately after the last menses 
which actually did occur. Further, the duration of preg- 
nancy varies very much in different women on account of 
personal idyosyncrasies, as well as on account of other 
causes not understood. Obstetricians have claimed tliat 
mature children have l)een born as early as 217 days and 
as late as 313 days after sexual intercourse, there being a 
difference between these very exceptional extremes of as 
much as 96 days. Cases are not rare, however, in which 
the difference in the duration of gestation in cases of mature 
children amounts to as much as 44 davs, the two ex- 
tremes of gestation being 249 and 293 days resj>eotively. 
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fit should he nieiitioued in tin's eonuection that while a child 
born aft^r a period of prutract-eil gestation is neither lai^r 
nor better developed tiian one born at^er the avei'age period, 
a child born only seven months after sexual intercourse is 
always immature and iraperl'ect^— rtadily distinguishable 
from one boru after the average i>ei-iod. It is for this 
reason that the statement that a mature child is born seven 
months after sexnnl interconi-se must be regarded as most 
exceptional. In tropical pfjuntiira women become preg- 
nant at a much earlier age than in tempei'ate climes. Thus, 
in India and Abyssinia it is no iimwrnnion occurrence fin- 
girls oi' only eleven and twelve years of age to bear children. 
Pr<^anc\' has been kninvn to occur, however, even in 
children of only eight and nine years of age. On the other 
hand, it is well known that women of from flfl^' to sixty 
years of age and even older have torne children, giving 
birth to twins, in some rare instances, even at that advanced 
age. 

Under certain circumstances it may become a question 

► as to whether a woman can become pregnant while ini- 
, conscious. There can he no doubt of the possibility of 
such an occurrence, as it is well known that women have 
borne children in cons«iuenceof having been ravished when 
in a state of unconsciousness induced by the use of narcotics 
or anaesthetics. It not imfrequently occurs that the medi- 
cal exKminer is required to determine whether a woman 
was pregnant at the time of her death, as, for example, in 
eases where the chaise is that of seduction and murder. In 
considering the subject of putrefaction, it will be remem- 
bered that attention was called to the remarkable fact that 
the unimprf^nated uterus will resist decomposition longer 
than any iither oi^n in the body months aft^r burial ; 
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therefore, it becomes possible to say whether a woman died 
pregnant or not. On the other hand, even after years of 
interment, if the woman died pi'egnant and the foetus had 
reached the period of ossification, traces of its bones will 
be found among those of its mother. 
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CHAPTER IX. 

FiEticide — Develriprafnt iif Emhrj'o — FormntiDii of Placenta, of Molea — 
Cliauges uudergQue by the L'terue During Prcgiiuiiuy — Of tliB MeauB of 
ProUucing Ftetlclde — Abortion from Natural Causee. 

The unlawful expulsion of the fcetiis coDstitutes fteticide, 
or criminal abortion. By the term abortion or miacarriage 
is understood, medically, the expulsion of the fcetiis before 
the seventh calendar month of gestation ; that is, before 
it is viable. After this period the expulsion is called pre- 
mature labor. Legally, however, such a distinction is not 
made ; the unlawful expulsion of the ftetus at any period 
of gestation being r^arded as abortion. At one time 
the law also recognized a distinction between an abortion 
produ(;ed before and after quickening, the punishment 
being more severe in the latter than in the former instance. 
At the present time the criminality of the act is the same, 
whatever may be the period of gestation at which the 
abortion is committed. 

Kteticide, although an extremely common crime, rarely 
becomes the subject of trial unless it involves the death of 
tlie mother, in which case it is regarded as murder. The 
proofs that a criminal abortion has been committed are 
derived from tiie condition of tlie ftctus or ftetal remains, 
whether expelled from the uterus or still retained within 
it, and from the condition of the mother. The human 
embryo, at one of the earliest periods of development yet 
obtained, tliat is, about from ten to fourteen days afi«r con- 
ception, consists (Fig. 22) of a tube, the primitive neural 
canal, more or leaa oj^n on top; from the under part of 
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which liaiiga a globular-like bag. The latter, tlir'uigli subse- 
quent oonatrictioii, diviiles info an upper and lower [wrtiou 




uiiiguified 



contiuiioiie with each other, which be<!ome respectively tlie 
primitive alimentary eanal and the umbilical vesicle. 

Tiie embryo, uot longer than the one-twelfth of an inch, 
and inclosed within the amniotic folds, does uot lie naked 
within the ut«rus; but within thezonapellucida(Fig. 23)or 
the original membrane which in<^Iose<.I the yelk, or the con- 




oid. (HlBCKBU) 



tents of the egg. The zona pellucida being covered, however, 
with little villous-like processes, is now known and hence- 
forth as the chorion. By the 21at day of uterine life the 
embryo (Figs. 24,25), having attained a length of about the 
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one-sixth of ail incli nidimentiry e>e» and ears, the mouth, 
three cerehral vt-^icle bionrhial ar hei and clefts, umbili'jal 




vesicle, all an tois uid umnioii aie all developed. Attheeiid 
of the ^rat mouth the embrvo being one-half an inch 




lotit; and weighiug perhaps alrout twenty grains, is still 
fiirtlicr diiveloitt^l and is pfovided with mdiraentary liniba. 
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By the end of the eixtli wtek t!ie embryo (Fig. 26) has 
grown larger, and ihe limbs are l)otter develoiK^l, attaining 
at the end of the m.-cond uionlli {Fig. 27) a lengtli of one 
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iiicli, and weighing about one-eiglith of an ounce. The 
fingers and tues are also now indicated, and ossification 
has Lfcgiiii in the lower jaw, clavicle, ribs, and vertebral 
bodies. At the tbii-d month the embryo (Fig. 28) is between 
two and a half to three inches in length and weighs about 

Fia. 28. 
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un iJimce; the .sex can usually be distinguiahetl by the ex- 
ternal genitalia, and the placenta is beginnlug to be formed. 
It will Iw observed that the villous processes of the chorioij, 
which have hitherto covered the latter membrane through- 
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hypertrophied mucous membrane of tlie litems, that part 
which ultimately grows around the ovum is known as the 
deeidua reflexa, aud that in contact with the wall of the 
uterus, the dccidua vera. 

The villous processes of the chorion, wlieii examiupd 
with the microscope, present so cliaracteristic an apjietirance 
(Fig. 30) tliat their presence may be accepted as positive 



Compnund 




pnKif of the existence of the embryo, even if not a trace of 
the latter be found. The general appearance of a villous 
process ia like that of a swa-wced originating in the cho- 
rion by a trunk which divides and sulxlivideB into filament- 
ous branches, swollen here and there, terminating in 
rounded bulbous extremities, and consisting internally of 
a l]nely^ranularsul)stance containing nuclei. At first the 
villous processes of the chorion are without bloodvessels, 
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but with the develojinient of thr alhiiitois thev become v 
cular thnuigh prolongation of the terminal allantoic vessels, 
which are disposed in loops. The placenta (Fig. 31) or 



after-birth, consisting essentially of the interlacement of the J 
bloodvessels of the embryo with those of the mother,. 
ia a flattened fleshy, vascular, dish-like mass, round or ovoid J 
in shape and with a, diameter of from six to eight inches, I 
It is llie oi^an by means of which food and oxygen art i 
conveyed from the blood of the mother to that of the^j 
embryo. The process by which this Is accomplished isjJ 
however, by osmosis, aa there is never at any period of 1 
gestation an anastomosis of the maternal and foetal blood-.| 
vessels. 

Such being the structure and development of the pla-' | 
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ceiita, it is evident that, just in proportion as the fcetal and 
maternal portions of the placenta become more and more 
intimately fused together, the greater will be the difficulty 
experienced and risk run in the expulsion of the fcetus from 
the uterus. It is for this reason that an abortion committed 
after the third month of gestation may beattended with such 
fatal consequences, the hemorrhage i-esulting from the ruj>- 
tureof the bloodvessels beingat times very great. Indeed, 
at a late jTeriod of gestation the maternal bloodvessels become 
dilated' into gi-eat sinuses, veritable blood lakes. On the 
other hand, if gestation has not advanced beyond the third 
month, the embryo may, under certain circumstances, be 
cs[)elled entire from the uterus, very much aa the glove is 
removed from the fingers, without any serious conse- 
quences. 

The subsequent changes undergone by the embryo dur- 
ing the last six months of pregnancy are of interest, medieo- 
legally, as enabling the examiner to state the probable age > 
of a ffetiis obtained from a supposed case of abortion. At 
the fourth month the ftetus is about seven inches long and 
weighs al>out four ounces, the umbilical cord measuring 
about seven inches in length. At the fifth month the 
foetus has attained a length of about eight inches, weighs 
from eight to ten ounces, is covered with the vernix 
caseosa; the hair of the head and body or lanugo is quit* 
distinct, and the umbilical cord is alxiiit twelve inches long. i i 
If abortion occurs at this period of gestation, the mem- 
branes are firat ruptured, and then the foetus is expelled 
from the uterus. At the sixth month of pr-^nancy the 
fcetus varies in length from eleven to twelve inches, weighs 
a pound or more, and meconium is usually found in the 
intestines. At the end of the seventh month the fcetus is 
usually fourteen inches long, weighs two and a half pounds, 
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I lie eyqe are o|>cii, the membrane of tiic pupil is [li8a[i)>ear- 
iiig, oue t€t<ticlp has detitretKlcHl iato the inguinal canal, 
the child should In> born At thi^ jteriod, the arms and 1e^ 
will be bent in the position they assumed in the womb, j 
and it will be viable. At the eighth month the frettie i 
sixteen inches long, weighs between three and four ptitintis ; 
the skin haa become thicker, and is covei-ed with fine soil , 
hair; one testicle, usnally the lefl, has deaceoded into the 
scrotum. At the end of the ninth month, or at full term, the 
ftetua varies in length from eighti«n to twenty inches, and 
weighs on an average seven jwunds. The intestines are 
nearly tilled with meconium ; the bladder contaius urine ; 
both testicles have deaxinded into the scrotum. 

As aiding in determining the age of tlie fcetus, it may be 
mentioned that at tidl term the umbilical cord ie usually 
inserted about eight to tea lines below the centre of the 
body ; whereas, at an earlier period of" gestation, the point 
of insertion is at the middle of the body. The general 
development of the brain, the extent to which the cere- 
bellum is covered by the cerebrum, the jiarticular fissures 
that are present will also serve to determine the age of the 
fcetus. The importance of the presence or absence of an 
osseous deposit in the inferior epiphysis of the femur has 
ah-eady been referred to. It should be mentioned, in con- 
nection with the subject of the length and weight of the 
fietus at full term, that these may vary considerably. Thus, 
for example, it is well known that children have been born 
at full term who measni-ed as much as twenty-four and 
even thirty-two inches, and who weighed as mnch as sev- 
enteen and three-quarter pounds, and eighteen pounds and 
two ounces, resjiectively. On the other hand, children at 
full term not unfrequently weigh only from four to six 
There is do difficulty usually experienced in 
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rec-ugDlziiig an embryo in situ, or even amidst tiie cODtents 
pxttelled from tlie uterus in caacs of abortion, unlesa the 
latter be ci)mmitt«d in the very early periods of gestation. 
Under certain circumstances, however, the meditsl ex- 
aminer may be called upon to determine whether peculiar 
growths, either formed in the uterus or expelled from it, 
are polypi or membranous in character, as due to dys- 
menorrhoea, or what are known as moles. It is most im- 
portant that the true nature of the latter, when present, 
should be recognized, as moles, being due to disea^ of the 
placenta or of the embryonic membranes, are as much proof 
of a pr^iancy having existed as the presence of the 
embryo iteelf. Moles, when due to disease of the placenta, 
are either fleshy or fatty. A fleshy mole consists of layei's 
of a fibrinous material inclosing a cavity in which the 
remains of the fcetns are sometimes formed. While the 
cause of fleshy moles is obscure in some instances, they 
appear to be due to hemorrhage into tlie chorion. A fatty- 
mole differs more particularly from a fleshy one, in that a 
fatty degeneration is an accompaniment of the early death 
of the ftetus. The hydatiform, or vesicular mole, is due to 
the villous processes of the chorion becoming infiltrated with 
serum, and hanging in masses like bunches of grapes. A 
true hydatid — that is, a lielminth of the uterus — is exceed- 
ingly rare ; indeed, it is very doubtful if it has ever been 
found. The proofs of an abortion having l»een committed, 
as derived from an examination of the mother, are not 
very positive, if the act has been performed at an early 
jieriod of pregnancy. The hemorrhage and I'elaxed con- 
dition of the vagina, for example, and the somewhat dilated 
condition of the os uteri, might be attributed to menstru- 
ation. If the pregnancy was, however, far advanced at 
the time of the occurrence of the abortion, the proofs will 



I 



118 A MANUAL OF 

usually be sufficiently strong to establish the fiict. It is 
far more difficulty therefore, for a woman to conceal her 
pregnancy and the fact that an abortion had been com- 
mitted to save her from exposure, at a late period of ges- 
tation than at an early one. If death follows within three 
days after alx)rtion, the post-mortem examination will 
generally establish the fact that an aboilion was conunitted. 
If seveml wc^ks, however, have elapsed, little or nothing 
will be learned by the autopsy, as the parts involved will 
have usually reassumed by that time their usual condition. 
In every case of foeticide the vagina and uterus should 
be most carefully examined for metritis and marks of 
violence which might have been produced by the use of 
iustniments. Wounds of the vagina would rather indicate 
tliat they had not Ix^ni made by a professional abortionist, 
but by one who was inoxj)erieneed in such work and who 
had been rendere<l nervous in attempting to perform the 
operation. If the neck of the uterus or its fundus be 
found perforated, or the placenta wounded, the inference 
to be drawn would be that pointed instruments had been 
used, though not necessarily, since fatal wounds have been 
also inflicted by blunt instruments. The most common 
causes of death in cases of abortion as produced by instru- 
mental violence are hemorrhage and peritonitis. The 
stomach and intestines should also be carefully examined 
in cases of foeticide, as they present, not unfrequently, 
evidence that irritant poisons have been taken. Remains 
of cantharides, tops of savin, ergot may be found ; or the 
oils of savin, tansy, pennyroyal may be recognized by their 
odor or by appropriate chemical means, such as distillation, 
etc. The shape and size of the uterus should be carefully 
noted in cases of foeticide, as they enable the examiner to 
determine approximately at least the age of the foetus. 
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The normal uterus in the uu impregnated condition 
measures abuut two and n half inches long, one inch and 
three-quarters bi'oad, and one inch thick. As pregnancy 
advances, the uterus increases gradually in size — very little 
change being noticeable, however, during the first month. 
During the second month, the increase is considerable. 
By the end of the third month it lias attained a length of 
five inches, including one inch for the cervix. At the end 
of the fourth month, the uterus is five inches long from 
the fundus to the beginning of the cervix, and at the end 
of the fifth, sixth, and seventh month it is six, seven, and 
eight inches long, respectively. At eight months the 
uterus varies iu length from nine to nine and a half inches, 
and at nine months from between ten and a half to twelve 
inches in its total length. While the thickness of the walls 
of the uterus at full term is about tJie same as that in the 
un impregnated condition, or from one-third to two-thirds 
of an inch within a few hours after delivery, they may 
become, through contraction, at least two inches thick. 




The changes in the shape of tlie uterus, presented at 
different periods of gestation, are al.'w very characteristic 
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From being flat and pyriform, the ulcnis, after loipr^na' , 
tioii, becomes globular ; the oervlx also, as already men- 
tioned, gradually shortens tiiwards the end of the fifth 1 
ninntli, losing about a quarter of its length each siiCL-wd- 1 
ing niontli, until, at the end of the ninth month, it baa | 
dis«])i«eared entirely (Figs. 32, 33, 31), llie form of thei 
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ut«rus being then ovoid. After delivery at ftill temi th« 
uterus begins usually to contract, its size being reduce 
within two days to six iuches in length and four in breadth J 
By the end of the first week it has so contracted as tOm 
measure usually only four inches in leugth. At the enclfl 
of the second week the uterus is about four inches longl 
and one inch and a half broad. By the end of the s 
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ond month it has returned to ita normal size. In those 
cases, however, in which death occiirriug at full term ia 
due to hemonliage, no ctmtraction of the uterus will have 
taken pla<«. If the woman, however, has survived for a 
tew days, the uterus will be found more or less contracted. 
During pregnaucy the round ligaments and Fallopian tubes 
increase in size and become more vascular; the broad 
ligaments are gradually effaced through the great develop- 
ment. Among the means first tried by women to bring on a 
miscarriage may be mentioned the effects of violence, such 
as submitting to a severe beating, jumping from high places, 
as tojis of fen(«s, gates, etc., venesection, emetics, and drastic 
mthartics. As a general ride, liowever, except in the case 
of very feeble or weakly women, or in those who are pre- 
disposed to miscarriage, such measures fail to produce an 
abortion. The emmenagogues, or the drugs known popu- 
larly as abortives, are tlien nest resorted to, on account of 
the power they are supposed tu possess of inducing uterine 
contractions and of thus causing the expulsion of the I'cetus. 
Among these the moat commonly used may be mentioned 
ergot or spurred rye, cotton-root, savin, or the tops of the 
juniperus sabina, tansy, pennyroyal, and me. But large 
doses may l>e taken of these drugs without causing uterine 
contraction, ivhile the oils of savin and tansy have 
frequently caused death, through gastritis or peritoDitis 
being produced through their irritant properties. 

All such means having failed to produce an abortion, 
instrumental violence, as a last resource, in made use of as 
the ouly certain means of inducing uterine contractions 
aud of so insuring the expulsion of the foetus. The rupture 
of the fcetal membranes, liowever skilfully preformed, is a 
most dangerous operation, always liable to be followed by 
the most serious, if not fatal, consequences, death being 
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('r«|iieiitly raiistxl, sm ulready metitione<i, by either liemor-l 
Hiage ur peritonitis. When tlie operation is |>erfonned by ' 
a professional atxtrtiouist, long, narrow, sharp-pointed in- 
struments are made use tif, but when self-inflicted, which 
is not unfrequently the case, the woman uses any articles 
that may serve her purpose, such as knitting-needles, jjen- 
holdei-s, long wires, glove-stretchers, et«. 

It should be mentioned, in connection with the subject 
of fceticide, that abortion very frequently residta from 
natural canses. Indeed, with aome women it appears tu 
be habitual, alwrtion occurring at every pregnancy, eapee- ' 
ially in the early months of gestation, thougii every eSort 
has been made to prevent it. As might be e.\pected, the 
tendency to abortion is most marked at the menstrual 
periods. Predisposition to abortion appears to be due to 
causes which alfect the mother, such as syphilis, smallpox, . 
albuminuria, etc., or those which affect the child, as death 
of the ovum, disease of the placenta. Advantage i 
doubt often taken of this natural tendency to abort by 
producing it criminally. As natural abortion usually 
occurs at about the thii-d or fourth month of pr^nancy, 
and as this period is also the one at which a criminal 
operation is performed, the iact that the ftetus comes away 
entire would indicate that the abortion was due to natural ' 
causes, or at least not to instrumental violence. If, how- 
ever, the foetus be expelled first and the ruptured mem- 
branes afterwards, the conclusion would be that instruments 
had been used. 

Abortion may sometimes be feigned by women, in order.'] 
to extort money on the charge of seduction and consequent I 
pregnancy. The examination of the woman will ususllyj 
be sufficient, under such circumstances, to disprove the* 
charge. The criminality of fretioidc is not excused by the | 
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fact that the woman was not pregnant^ or by the fact that 
the pregnancy was extra-uterine. Under certain circum- 
stances it may become necessary to perform an abortion, as 
in cases, for example, where the deformity of the pelvis 
makes the delivery of a living child at full term a physical 
impossibility. In all such cases the attending physician 
should insist upon a consultation being held; and the 
patient and her family should be fully informed as to the 
nature of the case before so serious an operation is under- 
taken. 
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CHAPTER X. 

iDfanticide — ^Live Birth — Appearance of Infant Born at Full Term — Means 
uf determining whether Child has Breathed — Docimasla Pulmonum 
— Objections to Hydrostatic Test — Docimasla Circulationis — Size of 
Liver and Contents of Stomach in New-bom Child — Examination of 
Mother — Signs of Recent Delivery — Means by which Infanticide i« 
committed. 

By infanticide is meant, medico-legally, the complete 
destruction of the new-born child, it being immaterial 
whether the child is murdei'ed immediately or a few days 
after its biith. The law assumes, until it is proved to the 
contrary, that every child is born dead, on account of the 
fact that so many children are brought into the world who 
are either dead or die shortly afi^r birth. Inasmuch ^s 
this is the law, the prosecution, and not the defendant, 
must prove that the infant alleged to have been murdered 
was born alive. For this reason great diflSculty is usually 
experienced in convicting a woman charged with the crime 
of infanticide. Apart from this diflSculty she is often de- 
livered in the absence of witnesses, or the child is con- 
cealed or destroyed. The jury also sympathizes to such an 
extent with a woman accused of this crime that conviction 
cannot easily be secured. Medico-legally, to be born alive 
implies complete expulsion of a living child from the 
mother. A child, for example, is not born alive if any 
portion of it, except the umbilical cord, is retained within 
the vulva. By this figment of the law, therefore, the de- 
struction of a living child, if only partly born, does not 
constitute murder. 
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In infaiitii'kle tlie diild is generally txirn at full tertn.^ 
But, iuasmueh as ohildreii are Irecjuently brought into the 
world at an earlier period of gestation, either by natural or 
artificial means, it is important tor tbc medical exarain 
it) cases of infanticide as well as of foeticide, to be able i 
state, from an inspection of the infant, its probable age a 
birth. The geneml appearance presented by an ■ 
bom alive at fnll term is as follows : Remains of tbi 
vemix caseosa or sebaceous matter are usually found b 
hind the eai-s and under tlie arm-pits ; the bair is dry i 
clean ; the eyes are half open, and cannot be kept closed a 
tlie cars do not lie close to the head ; the caput succedaneun 
or swelling on the back of the head, is well marked ; 
thorax is distinctly arched, and the diaphragm much de- 
pressed. A dead-born child is usually covered with i 
vernix caseosa; the hair is a^lutinated ; the eyes art 
closed ; the ears lie close t^i the head ; the thoi'ax is fl 
tenod and unexpauded ; the hiiigs lie in the posterior part 
of the thorax, are granular, and do not crepitate i 
])res6ure. In i^nso of the death of the fcetus some time l^e 
fore birth, the body wilt lie found flaccid and flattened, i 
if it had been maceiated ; the cuticle may be more or les 
detached, especially upon the abdomen ; the head lies flal 
howsoever it may be placed, the cranial Ixines movin] 
readily upon one another; the cellular tissue is infiltratei 
with bloody serum. The proofs of a child having breathec 
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and tlieret'ore of having lived, though not necessarily of 
having been born alive in the legal sense, are derived from 
the condition of the respiratory, circulatory, and abdominal 
oi^ns. 

I While the vaulted ciiaraeter of the thorax, the compara- 
tive depression of the diaphragm, the relation of the larynx 
to the epiglottis, the situation, volume, color, consistence, 
absolute or relative weight, the si»epific gravity of the lungs, 
may all be important under certain circumstances in en- 
abling the examiner to determine whether an infant has 
breathed, nevertheless the hydrostatic test is the only one 
that can be relied upon, and even that with certain quali- 
fications, to be presently mentioned. The principle of the 
hydrostatic test, or the docimasia pulraonnm, is based upon 
the fact that while the lungs of an iufauttliat has breathed 
will float when placed in water on accountof the inspii'ed 
air, those of an infant that Las not breathed will sink. In 
order to apj»ly the hydrostatic test, the lungs should be 
carefully removed from the chest of the Infant and put in 
a sufficiently cupaciuus vessel tontaiuing distilled water at 
60° F. Ifthe lungs float upon the surface ofthe water, that 
will prove that they have been aerated. It is desirable also 
that each Inug should be divided into n dozen or more pieces, 
compressed, and then tested separately in the same manner. 
Ifaftercompression all thepieces float, very complete aeration 
would be indicated. It must be admitted that the hydro- 
static test, while it serves to determine whether the lungs 
of the infant had or had not been aerated, does not neces- 
sarily prove that the child had breathed, although it may 
establish a strong presumption of the fact. Further, while 
the hydrtistatic test, in eases of face-presentation in which 
the head may be retained in the uterus or vagina, might 
pi-ove that the infaut hud breathed, it would not under 



Biicli circ-iiiiirtaiicefi prove that the iiilaiit batl l)een liom 
alive, niedit'O- legally speaking. 

It lias ufleii been objected tliat the air id the lungs of an 
infant, to the preeenee of which is due their buoyancy, may 
nut have been inspired, but artificially introdnced or devel- 
oped through putrefaction, or is emphysematous in nature. 
Apart from the difficulty of artificially inflating the lungs 
of an infant in cases of infanticide, nothing of that kind 
would be attempted, since it would be the object of the de- 
fendant to prove that the infant had been bom dead, and 
not alive. As a general rule, there is no great difficulty 
esperienced in determining whether the buoyancy of a lung 
ifi due to air inspired or to gases developed within it 
through putrefaction, since the air in the latter case is not 
found in the air-vesic!ea of the lungs, but in the cellular 
tissue and in the (brm of large bubbles, which disappear 
completely under pressure. Moreover, lungs in a .state of 
putrefaction differ in appearance very ninch from healthy 
lungs, being greenish -yellow in color, having but little cou- 
sistencc, and emitting a fetid odor. It may be mentioned, 
also, in this connection, that as the lungs of the infant do 
notputrefyasrapidlyas the other organs, if these organs are 
found undecomposed, then any buoyancy exhibited by the 
lungs could not be due to putrefaction. As it is very doubtiiil 
whether emphysema is ever spontaneously devdojjed in the 
lungs of an infant, the objection that the air in the lungs 
tDiild t>e developed in this way is without foundation. 
On the other hand, it may be objected that the fact that 
the lungs sink when immersed in water does not necessarily 
prove that the infant had not breathed, since the unaerated 
condition of the lungs might be due to disease. "While it 
is true that the density of the lungs will l)e so much in- 
.creased by pneumonia or congestion that they will sink in 
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water, these diBcasea occur so rarely in new-born childreu 
tliat but little importance need lie attacbed Ui snch an ob- 
jection. !Not withstanding that the value of the hydrostatic 
test has been questioned, that it cannot be expected to prove 
absolutely that the child has breathed, still less been 
bom alive, yet if the lungs of an infant do float in water, 
the examiner will be warranted, under ordinary circum- 
stances, in stating that the infant had breathed, and in 
all probability had been born alive. The test of an 
infant having been born alive, or rather of having 
breathed, based upon the changes under^ne by the heart 
and certain bloodvessels, after respiration has been estal>- 
lislied, and known as the docimasia circulation Is, is of 
rather limited application, as will become apparent when 
the differences between the fcetal and adult circulations are 
conaidei-ed. 

The principal peculiarities in which the circulation of 
the foetus differs from that of the adult are that little or no 
blood flows through the lungs of the foetus, the placenta 
being the organ by means of which the blood is aerated, 
and that the right side of the heart communicates with the 
left, the blood being, therefore, neither arterial nor venous, 
as in the adult, but mised. In the foetus (Fig. 35), part 
of the bloo*! flows diiwtly from the right auricle through 
the foramen ovale into the left auricle, instead of indirectly 
by the right ventricle, pulmonary artery, lungs, and pul- 
monary veins; part of the blood from the right ventricle 
through the pulmonary artery by the ductus arteriosus 
into the aorta. Further, the blood flows in the foetus from 
the placenta by the umbilical vein, and its continuation 
the ductus venosus, to the vena cava antl to the right 
side of the heart, and thence through the latter as just de- 
scribed, little or none going to the lungs, to the aorta, ami 
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SO back by the umbilical arteries to the placenta. Sudi 
l)eing the main features of the foetal circulation with the 
inspiration of air and the se})aration of the infant from 
the placenta by division of the umbilical cord, the um- 
bilical vessels and the ductus arteriosus shrivel up, ceasing 
to be i)erviou8, becoming fibrous cords. The blood then 
flows through the heart and lungs, and the adult circulation 
is established. 

Under ordinary circumstances, if the foramen ovale, 
ductus venosus, and ductus arteriosus are found open, the 
examiner would be warranted in stating that the foetus 
had not brcathwl, and that, therefore, in all probability, if 
any crime had been committed, it would be that of foeticide 
and not of infanticide. Not unfrequently, however, several 
days may elapse before the blood ceases to flow through 
these vessels, and as the foramen ovale may remain, under 
certain circumstances, open through life, obviously too 
much importance must not be attached to the condition of 
the heart and vessels as evidence of infanticide. The liver 
of the fa?tus is larger than that of a recently born infant, 
and that of the infant larger than that of an eight or ten 
months old cliild. Too nnich importance, however, must 
not be attached to the size of the liver as positive proof of 
the infant having breathed, since the difference in the size 
of the liver in a recently born child, as compared with its 
size at earlier or later stages of development, is only 
relative. The presence of milk, farinaceous and saccharine 
articles of food in the stomach or intestine of an infant 
would be strong evidence that it had lived some time afler 
birth. Unfortunately, the remains of food are not verv 
frequently found in the alimentary canal of infants alleged 
to have been destroyed. In certain cases of infanticide it 
may become of importance to determine the age of the new- 
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bum i-faild, and the time that has elapsed sioce its death. 
Its age v&a be approximately determined by ascertaining if 
it presents all tbc characters of a fully-matured fu'tus 
which have been already describe<l. It is not oftcji possible 
to state exactly the time elapsing between the birth and 
death of an infant, as so many conditions have to be taken 
into ooiigideration, such as the season of the year, the 
temperature, the character of the place and surroundings 
in which the infant was discovered. 

In all cases of infanticide the reputed mother should be 
exaaiined as well as the infant. The examination should 
be made as soon as possible, for, If dclayeti beyond a week 
or ten days, the woman may have so recovered as to pre- 
sent no signs of having lieen recently delivered. Should 
the e^camination be made within three or four days after 
delivery, pallor of the face and weakness will be noticed ; 
the skin will be found moist, soft;, and relaxed ; the eyes 
somewhat sunken. The pulse is soft and usually quick. 
The uterus can be felt through the wall of the abdomen, 
which feels soft, and presents transverse livid lines, later 
Ijecoming white and shining, and kuown as the line^ albi- 
cantes. The breasta are full and knotty, and often oxude 
a watery-like milk. The external genitalia are swollen, 
tiie vagina capacious, the os uteri low down, and a 
muco-sanguineous discharge fi^ni the uterus, known as the 
lochia, and characterized by its peculiar odor, is usually 
present. No one of these signs can be relied upon as 
proof that a woman has been recently delivered ; but, if 
they all be present together, they would constitute a very 
strong presumption of it. Should the woman have died 
shortly after delivery, not only would the signs just men- 
tioned be present, but in addition the utenis would be 
found enlarged, measuring Ix'tween nine and ten inches ii 
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length ; its cavity lined ^vitb remains of the decidua and 
the point of attachment of the placenta marked by a 
gangrenous-looking spot. In all cases of infanticide^ the 
mother not only endeavors to conceal the fact that she has 
given birth to a child, but fnore especially to conceal the 
body of the child. The concealment of pr^nancy is not 
an offence in the eye of the law ; but the concealment of a 
birth, constituting a misdemeanor, renders the woman 
committing it liable to punishment. As the woman, how- 
ever, who is convicted upon this chai^ is punished upon 
the ground of having concealed the body of the dead in- 
fant rather than upon that of having concealed its de- 
livery, she makes every effort to get rid of the child. 
Among the different means made use of to destroy the new- 
born child may be mentioned suffocation, immersion in 
privies, strangulation, drowning, fracturing of the skull, 
burning, neglect, wounds, hemorrhage of the navel, ex- 
posure lo cold, and j)oisoning. In fully four-fifths of cases 
of infanticide death is due to asphyxia in one form or 
another. Statistics show that fifty i)er cent, of infants 
criminally destroyed are suffocated, twelve per cent, im- 
mersed in privies, ten per cent, strangled, and eight per 
cent, drowned. Infants are not unfrequently also destroyed 
by fractures of the skull and by neglect. Death, as caused 
by burns, wounds, hemorrhage of the navel, and exposure 
to cold, occurs less often, however, in cases of infanticide, 
and in frequency in about the order mentioned. 
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CHAPTEK XI. 

Legltimai'y — Inheritance — Protmcted geslattnn — Premature delivery — 
Viability— P roc re»Uve jiower in the male and reiiiale— I tiipotence— Ster- 
ility— Tenaiity by courleay— Paternity— Affiliation— Superfietatloo— 
Doubtful 9ex — HermaphrodlBDi — PreeumptioD or deatb — Presumption 
or eurvivoralilp — Personal identity or the liriDg. 

Casiis involving the questions of legitimacy and inherit- 
ance are not oft€n decided by tlie testimony of the medical 
exijert alone, the evidence necessary to prove that a child 
is the oflfepring of adultery being of another character. In 
all such cases, however, questions arise relating to the 
length of time in which gestation may be prolonged or 
shortened.. The subject of protracted gestation and prema- 
ture deliverj' having been already cfjnsidered in connection 
with the signs of pregnancy, it only remains now to point 
out their bearing in relation to eases of legitimacy and in- 
heritance. The law aasnmea that every child born in wed- 
lock is legitimate unless it can be shown that the man and 
wife had been separated for a longer time than that 
accepted as the average period of gestation. The difficulty, 
however, that would at once present itself in such a case 
is due to the impossibility of stating exactly what consti- 
tutes the accepted period of gestation. It is true that the 
average period of gestation is 280 days, nevertheless, 
there are anthenticati^-d cases, as already mentioned, in 
which gestation was prolonged even to 313 days. 

But it must be admitted that the strongest possible evi- 
dence would be required to prove the legitimacy of a child 
whose birth was shown not to have occurred until 313 
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(lays after the absence or death of the husband. As regards 
the ivlation of pi^einature birth to questions of legitimacy 
and inlieritance, while there is no doubt that eighty seven, 
and even six months infants may survive, and that in 
very exceptional instances even a foetus but little over five 
months old may he viable, considerable difference of opinion 
prevails as to what is meant by being viable, or viability. 
In cases, for example, of survivorship, where a living infant 
acquires the right of inheriting and transmitting property, 
the point that will have to be established is not whether the J 
infant was viable in the sense that it would survive, but was 
it alive at the time of its birth, involving in turn the determi- 
nation of what is meant by the expression being born alive. 
In a broad sense the foetus must be r^arded as alive at 
any stage of its development; the ovum, indeed, must be 
alive, since the embryo or foetus results from the develop- 
ment of a live ovum, not a dead one, impregnated by living 
spermatozoa. I^eaving out of consideration, however, what 
might be regarded as merely metaphysical distinctions, as 
a matter of fact that which constitutes a live birth will 
depend upon the significance attached to that expression 
by the law of the land, whatever that may be. In this 
country and in England, neither breathing nor crying is 
considered essential to establish the fact that a child was 
born alive. It is enough if the heart has throbbed, or if a 
movement of any kind has been made. In Scotland and 
Germany crying, and in France respiration, are requisite. 
That crying should not be regarded as indispensable in 
proving a live birth is obvious, since a child might be bom 
alive, and vet be born dumb. The term bo}m alive or viable 
being so understood, medico-legal ly, it might be stated 
with perfect propriety that a foetus but six inches long, 
weighing only eight ounces, not more than four months 
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old, was born alive, was viable — having moved its arms 
and legs, opened its month, etc. — though it died within 
half an hour of its birth. The law assumes that a child 
born in wedlock is legitimate unless it can be proved that 
tin; husband was impotent — by which it is meant that 
be was pbysicaljy incapable at the alleged period of con- 
ception of batting children. Impotence may be due to 
masturbation, to the opium and to the alcoholic habit, dis- 
eases of the nervous system, blows upon the head and back, 
absence, deficiency, or malformation of the penis, as hypo- 
sjiadias, epispadias, fistula in perineo, castration, cancer or 
absence of the testicles, absence of spermatozoa from the 
semen, etc. 

In connection with the absence of the testicles it should 
be mentioned that their more absence from the acroluni 
does not involve impotence, since such a condition may be 
simply due, as in cry psorcb idea, to the testicles not having 
descended into the scrotum from the inguinal canal. Of 
the conditions causing impotence some are susceptible of 
treatment ; others ai'e not. The procreative (H)wer in the 
male, or the age of |»uberty, begins at tietween fourteen to 
fifteen years of age, with the full development of the 
testicles, the power of fecundation de[)ondiiig upon the 
presence of active spermatozoa in the semen. The pro- 
creative power may continue to an advanced perio<l of life, 
spermatozoa being found, as already mentioned, in the 
semen of very old men. The impotence of old men ap- 
|)ears to l>e due to the slu^ishness tif their spermatozoa 
rather than to their absi'nce from the semen. It should 
lie mentioned that there may be impotency without ster- 
ility, as in those cases in which sexual intercourse is 
prevented by malformation of the penis; and, on the other 
hiind, sterility without Impotency, as in cases of castration. 
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Th« iiroci-eativc power begins in tlie female, as ' 
kuowu, earlier than in tlie male, at about from twelve to 
tliirk-cn ye&rs of age, and even earlier in tropical countries. 
In the female, as in tlie male, unfruitful nefs may exist 
without incapacity for sexual intcroonrae, and i 
Sterility in the female may be due to debility, leucorrhoe 
dysmenorrhoja, amenorrh<ea, menorrhagia, absence or did 
ease of the uterus or ovaries, imperforate vagina or hymei 
ocoliiston of the iitenie, etc. It Is an interesting fact t 
while a woman may be sterile with one man she may 1 
fertile with another, it frequently haptKning that a worn 
married for years without issue, in contracting i 
marriagt! may bear cliitdrcn. As the law r^ards a clii£| 
as legitimate, though not conceived in wedlock, the motltei 
marrying afterwards, and her wndition being recogniz* 
by the husband at the time of the marrii^, and as a cliil 
born after the death of its mother is legitimate, thoua 
the marriage-tie be dissolved by the death of the motha 
it follows that a child, thongh conceived before marrla| 
and hom after the death of the mother — that is, neithfli 
conceived nor bom in wedlock — would neveilhelese i 
l(^lly regai-ded as legitmate. 

Im|x)tence or sterility may constitute grounds for divon! 
proceedings on the part of husband or wife, provided it e 
lie proved that the iuoapaeity for sexual intsrconrse e 
at or before the time of marriage. If such incapacid 
snjwrvened, however, after marriage, as due to disease, th« 
would be no grounds for such proceedings. In such c 
a medical examination would be, of course, necessary, ani 
while such an examination could not be made eompu] 
sory, any refusal on the jiart of either of the contendil|| 
parties to submit to the same would bo certainly injurioH 
to the cause of tlie party so reflisiug, 
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8o-calletl frigidity of coustitiititm, or imwilliugiiegs to 
giibmit to sexual interconii5e, would not constitute grounds 
for legal divorce, absolute proof being i-equircd of inca- 
pacity for sexual intercourse or of severe and intense pain 
being sufFered by indulging in it, as in cases of vaginisniua, 



In cases where a husbaud aajuires a life-interest in the 
estate of his wife, a child having been born during the lite 
of the latter, tenancy by courtesy as it is called, the medical 
examiner may be called upon to prove not only that the 
child was born alive, and that it was bom while its mother 
was living, but also that it was capable of inheritance. 
The proofs of a live birth have already been considered. 

With reference to the legal qualification of a child 
having been born (luriug its mother's lifetime the only 
difficulty that might present itself would be in the case of 
a child removed from its dead mother by the C'iesai-ean 
section, in which instance, if the letter of the law was 
carried out, the husband would be debarred from inheriting. 
The interpretation of the clause providing that the child 
must be cajiable of inheriting will de])end upon what the 
law chooses to regard as a monster — the latter not being 
capable of either inheriting or transmitting property. It 
is very difficult, however, to say what constitutes a 
monster l^lly. If a monster he defined as a creature 
which has not the shape of a human being, then a 
headless, or double-headed, or doublc-bodred creature 
would be excluded from inheriting. On the other hand, 
difficulty will be equally exjierienced in disposing of a 
property if a creature with two heads, with or without two 
Imdies, be regarded as two creatures, and everj' monster 
with a single head, whether disomatous or not, as only one 
being. 
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In oannection with the siiljects of kgidnuKv and in- 
Ijeritanoey tliat of paternity and affiliatioo may be as 
appnjpriately crjnsidered here as elsewbeie. The question 
I if paternity pre>^nt.s itself under varioos cireumstuioeSy 
aify for example, iu rases of Ijastaidy, where the alleged 
father is compelled to support the child, or where a bastard 
child claims to be the heir of the estate, or where a ehild is 
Ixirn ten months after a second marriage, the woman hav- 
ing married a second time within a month of the death of 
her first husband. In such cases the paternity is deter- 
mined by the likeness of the child to the parent, the color, 
features, attitude, habits, gestures, voice, personal deformi- 
ties being taken into consideration. In certain cases, 
questions of affiliation arise, as in the case of a woman 
having had intercourse with two men within a few days 
of each other and giving birth to a child, one of the men 
Ixiing affiliatfKl as the father rather than the other. In 
ci>nnection with such cases, the medical examiner should 
Ixfar in mind that, in the lower animals at least, the im- 
|)reHS of tlic first sire may be often seen in the foal begotten 
by th(* second one. In cases involving the capability of 
inheriting and transmitting property, the question of 
HU|Kirf(etation, or the possibility of a woman conceiving a 
HCHJond time when already pregnant, may present itself. 

Sn|)erf(etation may be explained on the supposition that 
there has l)e(in a twin conception, one of the embryos, 
h()wev(U', d(ivel()j)ing more rapidly than the other ; or that 
th(^ iii<»rus was (loul)l(', as is always the case in the marsupial 
aninials, like th<j kangaroos, etc. ; or that the woman had 
sexual int<ircoiirsc with two different men successively. 
1'liat Hup(irf(i'tati()n may be due to repeated sexual inter- 
(!ourHe, there vm\ he no doubt ; there are well-authenticated 
cttHcs oi* a woman having given birth to children of different 
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colors who had intercourse with a white and black man 
siicct'ssively. It is also well known that double concep- 
tion occurs iu animals — » mare, for example, covered suc- 
{■essively by a horse and an ass, giving birtli to a horse 
and a mule. Not unfrequently, on account of'dlvorce pro- 
ceedings, questions in regard to legitimacy ot' offspring or 
capability of inheriting, etc., the attention of the medical 
examiner is called to individuals in whom the se.^ is doubt- 
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fill, or who are said to be hermaphrodites. While, as s 
general rule, there is no difficulty in distinguishing the sex 
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ill Hiicli caws, uevertlielees, on areount of the iiiaiiner hi 
which the external and internal generative oi^ans ileveloji 
in certain ext'cptional ease«, it heooines very difficult, if not 
impou.'^ible, at least thiring life, to state positivelv whether 
an individual is a male ur female. At an early period of 
iutra-ut«rine life, at six weeks or thereabouts, it is im- 
possible to determine llie sex of the embryo. The ex- 
ternal organs of generation are as yet nudevelojted, and 
the internal organs ivusist (Fig. 36) of what niay be 
called two indifferent bodies, the ducts of Milller and the 
Volffian bodies. In case of such an embryo ileveloping 
into a male, the two indifl'erent bodies will became testicles, 
wiiich, in descending, pnsh the abdominal walls ahead of 
iheni, giving rise in this way to the formation of the 
scrotum, which they ultimately occupy. The Wolffian 
bodies are transformed into the epididymis, vas deferens, 
etc., the ducts of Muller becoming atrophied. 

On the other hand, should such an embryo develop into 
a female, the two indifferent bodies would become ovaries 
and remain in the abdominal cavity, and the ducts of 
Muller would be transformed into the vagina, utenis, and 
Fullopiaa tubes, the "Wolffian bodies becoming atrophied. 
The penis and clitoris, developing later than the internal 
generative organs, consist essentially of the same parts, 
the only difference between them being due to the fact that 
the two folds of skin which remain distinct, as the labia 
minora in the female, grow around and underneath, as the 
skin of the penis in the male; while the two cutaneous 
folds constituting the labia majora of the female, in fusing 
together in the middle line, form the scrotum in the male. 

Such Iwing the development of the generative organs, it 
is readily seen, on the supposition that an individual is 
a male, that, if tlie teatides in such a case were to 
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remain in the abdominal cavity, the labia mojora au<l 
minora failiug at the same time to coalesce in the middle 
line, and tlie j»eiiis t(i remain undeveloped, such an indi- 
vidual might *be easily mistaken for a female. On the 
other hand, if the clitoris, a highly erectile oi^n, was 
very much developed, and jiermitted sexual intercoui'se, 
iiuch an individual might be considered a male, it being 
supposed that tlie testicles had not descended ; the absent* 
of a scrotum being in that way explained. 

It is obvious, from what has been said, that a true 
human hermaphrodite, that is a human creature in which 
a full iunctionally complete set of organs are nntted in one 
individual, is a physical imjxHjsihility. For, even on the 
sujtposition that the Miillerian ducts and Wolffian bodies 
would be simultaneously transformed into v!^ina, uterus, 
epididymis, vasa deferentla, etc., one of the indifferent 
bodies into an ovary, the other into a testicle, a penis would 
not be developed simultaneously with a clitoris, since being 
essentially one and the same structure one or the other is 
alone developed. That the clitoris and the penis arc 
essentially homologous organs is still further proved by 
the fact that urination is accomplished by the clitoris in 
the female of certain animals, rodents, and others exactly 
as by the penis in the male of the same species. It need 
hardly be added that, while there is no authenticated case 
proving that a true human hermaphrodite has ever existed, 
such a disposition of the generative apparatus not unfre- 

1 qnently occurs among the lower animals, as snails, tape- 

I worms, etc. 

In cases where an estate dest«nds to the first-born male, 
if the offspring should be of doubtful sex, the peculiarities 

f constituting the individual a male would have to be de- 

\ terniined by the nictlical expert. In such doubtful cases 
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llie (I«;kion might Ik- ]KistiH)i]e<l until tlie child arrives 
tlie ^e of puberty, wlieii tlio eeoretion of liealthy acti 
spernrntozoB would establislt tbe sex. It is ioiport&nt, wit 
rpference lu tlie attaining of majority, that the exact duy- 
auil iiour of a child's birth be SL-curately noted — a person 
attaining a legal majority the first instant of the day Itefoiv 
the tweaty-first anniversary of hie or her birth-day, though 
foi-ty-Beven hours andfitly-nine minutes less than the 
plet« number of days, counting by hours on the principh 
that a i>art of a day is medieo-legally equal to the whole: 
of a day. 

It not unfrequenlly happens that a person leaves 
home and is not heard of for many continuous years, pel 
haps never ^;ain. The law presuming sufh a person 
be dead, the executor is justified in settling the estate,' 
The length of time usually assumed legally as warranting 
the presumption of death is seven years from the time the 
pei'son was last seen or heai'd of. A tvoman who had not 
heard of her husband for that number of years might 
marry again, tljcrcfore, without rendering herself liable to 
the char^ of bigamy, even if it was afterwards shown 
that the first husband was living at the time of the second 
marriage. In cases where property is inherited, and in life 
insurance cases, so long a time as seven years is not usnally 
considered necessary by the courts, settlements being often 
made in two years of the period within which the person 
was presumed to have died. The presumption of death is, 
usually determined by a jury on the general 
submitted. 

Under certain circumstances, liowever, as in cases whi 
the person presumed to be dead was suffering from 
disease at the time last seen or heard of, medical testimon; 
would be taken as to the prolwible issue in such 
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\\Tieu several jtersons, memliers of the same femily, for 
example, are lost at sea or are burne<l in a fire, the law 
usually assumes that they all perislied together. But, in 
the disposition of au estate thus left. It may be a matter of 
difficulty to determine who is the heir-at-law, and medital 
testimony may be taken to aid in determining what mem- 
ber of the family, if auy, survived the others. Suppose 
that the persons dying were father and son, and that the son 
survived the father, even though it were for a moment, the 
wife would inliorit. Supiwse that two persons were related 
to each other sis testator and legatee, and that the latter 
should die first, the legacy would then lapse. If, liowever, 
the legatee survived the testator, then his heirs would in- 
herit. A husband, as already mentioned, inherits from his 
wife if their child survived the death of the mother, even 
for only a moment. 

While no positive statements eau be made by the medi- 
cal examiner in cases involving the presumption of sur- 
vivorship, there are, nevertlieless, certain general probabili- 
ties that should be taken into consideration. Thu.s, for 
example, if a numljer of persons of different ages perish 
together, it would be a fair presumption that the very old 
and very young, otiier things being equal, would not sur- 
vive as long as those of middle age. In the case of a man 
and woman being drowned, it is to be presumed that, on 
account of greater pliyslcal strength, the man survived 
longer than the woman. Young jieople and old persons 
a|)pear to succumb more quickly to the effects of cold than 
adults. Tho latter, however, do not resist the effects of 
heat as well as the former. As regards the effects of cold 
and heat upon the human system, more particularly in 
reference to questions of survivorship, Uie general physical 
fondition, the kind of clothing, the extent to which alcohol 
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liiiH liccri iiidiilgifl in, would Imvc to W Utkeii inlu cuusii 
fiutioii. It in well knowD that tho aged vna do wiihont 
tiKxl lH>tt<'r tliHii the young. In ameti of death Imui star- 
vntioii, tlit^ |>r(»iuiDptiuii would be, Uiei'etbre, in tavor uf 
th« former xiirviving rather than the latter. lu ca-ses in- 
volving the inheritance of property, medioal testimony is 
iKwnHionully taken in identifying a eer tain individual as the 
rightful lieir — the evidence upon which tlie identi&catioD 
(tejwndH being the presence of scars, deformities due to 
frm^tun-n, etc. Similarly, in cases of assault or of robberj-, 
tlie UHsailant must Ix; identified. As the identity of a per- 
win, wliRleviT the nature of the ea.se, civil or criminal, is 
iiMuatly (wtabliHlii-<l by the menibera of the family, friem 
or iior|nainlauc(», and nut by a physician, it is unua^essai 
lo dwell njwn the subject of the personal idjjntity of 
living. 

In this tM.nuiection it may be stated, however, tliat am 
I.hti niiini inijMirlunt means of identification may be 
tiontfl tlin nixc of the person, the di'ess, kind of voice, the 
prcNencc of molen, scarH, deformities, cicatrices, ntevi, tattoo 
inarkn, et^^ I n nilatiun to the subject of personal identity, 
a few words with reference to tlie distance at which per- 
BOUH can be i«*cri and sounds heard do uot appear inappro- 
[triate. A man of ordinary height may be seen on a clear 
day and on level ground at a distance of from two to th: 
null's, tliou^h not new«Banly recognized. The recogniti 
of a iicrsou dc)M^nda not only upon being seen, but uj 
the appreciation of the jKtculiariticB afforded by his ui 
gait, complexion, color of hair and eyes, etc. Even tl 
beat known persona are not always i^eoognized at a dial 
of one hundred and nine yards; less well-known ones 
iK'ing recognized even though bnt thirty yards away. W( 
known pcrsijus cannot be recognized in theclcaivstmooni: 
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twenty yards away, and by starlight at a distance exceed- 
ing twelve feet, though the light from a flash of light- 
ning or from a pistol-shot may enable a person to recognize 
another as a thief or an assailant. The distance at which 
sounds can be heard, such as the report of a gun or a pis- 
tol, being dependent upon the condition of the atmosphere, 
moisture, direction of the wind, is too variable to be posi- 
tively stated. As well known, however, the velocity of 
sound being at mean temperature about 1130 feet in a 
second, if a flash of light is seen and a report is heard 
afterwards, on the supposition that they were simultane- 
ously produced, the distance separating the person who 
fired and the one hearing the report can be calculated. 
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CHAPTER XII. 

Feigned Bodily Diseases — Hypnotism — Life-Insurance— Medical 
Malpractice — Medical Registration. 

Feigned bodily disc^ises very frequently demand the 
attention of the medical examiner, especially in the 
cases of soldiers, sailors, and prisoners, who resort to any 
and every pretext to shirk their duties ; and of civilians, 
who hoj^e in this way to avoid serving on juries, appearing 
as witnesses, or to escape military service. It is almost 
incredible what malingerers will resort to in order to ac- 
complish their purpose, indulging in the most disgusting 
performances : swallowing feces, urine, blood, mutilating 
themselves as occasion may require. Disease is sometimes 
simulated by simply lying, or by mimicry, or cunning; 
at other times by the aid of trusses, splints, bandages, 
spectacles, crutches, and such means. It may bfe men- 
tioned in this connection, as aiding the medical examiner 
in forming an opinion as to whether a person is malinger- 
ing, that the motives inducing a person to simulate disease 
are usually fear, gain, laziness, notoriety. Thus, for ex- 
ample, it is not unusual, especially abroad, where military 
service is compulsory, for such as are liable to cut off a 
finger, break a tooth, or put out an eye, to avoid conscrip- 
tion. The hope of gain is a very common motive, as in 
the attempts so often made to obtain damages for injuries 
incurred in railroad accidents. Beggars and others, to 
escape work and to get into hospitals or almshouses, often 
" * q;n disease. 
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Hysterical persons, 
kind of deceit, and submit even to harsli treatment, throngli 
a pure love of notoriety. AVhilo there is no kind of ilia- 
ease or injury which nialingerera will not simulate in order 
to accomplish their purpose, whatever that may be, among 
the most common of these may be mentioned the feigning 
of fever, heart disease, consumption, hiematuria, inconti- 
nence of urine, epilepsy, paralysis, catalepsy, deafness, 
dumbness, blindness, tumors, wounds, etc. All such cases 
of malingering demand the greatest jiatience and tact on 
■ the part of the medical examiner. Not only one but 
several visits may be required before the examiner can be 
satisfied that the case is one of malingering. The visits 
should be paid at an hour when the suspected i>erson is 
least likely to expect theni. The jjartB of the body said to 
l»e' diseased or injured should be examined unclothed, 
thoroughly exposeil, all dressings and bandages being i-e- 
moved. No attention or importance should l>e attached 
to the statements of either the person supposed to be ma- 
lingering, or of his relatives or friends. The prescribing 
of some disagreeable medicine, or the suggestion of using 
ansesthetics, and performing a dangerous operation, may 
sometimes frighten the individual into confessing im- 
jMstiire. 

In some obstinate cases, however, all means, even of a 
severe chai-acter, fail to elicit confession. 

Rdaiion of hfpnoiimi io cnwie,— The question of the 
possibility of a crime being committed by an individual 
when hypnotized at the suggestion of another, and the 
responsibility bo incurred by one or both, is still one of 
discuasion. It is true that experiments have been made 
which show the remote possibility of crime being com- 
mitted under such circumstances, as i ii the case, for examylt 
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of a bypnotizwi womnu at llie u)inmaiict of another [ilunging; 
a dirk into a manikin dressed up as a womaa. But it tniist | 
be admitted that tliere is no evidence whatever that i 
murder has ever thus taken place. In hypnotized jwrsons, J 
women especially, hysteiia constitutes so important a dctor, £ 
and hysteria is bo ol^n simulated, that it would become 1 
difficult if not impossible for the medical examiner to state | 
positively to what extent a woman acting in the i 
just described should be held responsible. 

Life-insurance. — A life-insurance may be regarded as a I 
contract, the deed being termed a policj", whereby a company, , 
in consideration of a premium paid in instalments, agrees to I 
yay a definite sum to the heirs of the insured at death, o 
some definite period of life. Theamonnt insured for being I 
jmyable only at death, it beHMmes incumbent upon the heira J 
to prove most positively, and to the entire satisfaction of the I 
company, that the insured person is actually dead. For I 
example, in cases of persons who have disappeared, whol 
went to sea and were never lieard of again, questions as toi 
presumption of death or of survivorship may demand thej 
attention of the medical examiner. The question as to tl 
general health of an applicant for a policy of insurance^A 
the tendency to disease through inheritance, alcoholism,^ 
excessive use of tobacco, or other causes, is that which'! 
brings the medital profession ia the most intimate relation^ 
with the insurance companies. In almost all the lawsuitdfl 
in contested life-insurance policies the points contested a 
with reference to what was actually meant by cert 
medical terms, such as diseases, habits tending to shortenl 
life, etc. 

It is astouisbiug what a difFerenee of opinion prevailaa 
among even intelligent people as to what constitutes a tem-J" 
perate person, niauy an iudividiial who takes several | 
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<]rinks of brandy or whisky a day considering liimself p 
tectly temperate, and so stating to the medical examiner, 
utterly UDConscious of his health being gradually under- 
mined, and of his life being sliortened hy the daily use of 
alcohol. It is due to such a difTereuce of opinion as to the J 
effect of alcohol upon the system that the question of in- I 
temperance has given rise to so much discussion in cases J 
of life-insurance. While it is undoubtedly true that there M 
have beeu exceptional instances of individuals enjoying I 
good health and living to a good old age who had been in I 
the habit of drinking, and more particularly whisky, all i 
their lives, nevertheless it cannot be denied that, as a 1 
genoi-al rule, the habitual use of alcohol in pervertiug I 
nutrition induces disease of the lieart, liver, and kidneys, I 
and BO tends to shorten life. It sliould be mentioned, I 
however, that if the haliits of the individual at the time ofl 
insurance were temperate, the fact that intcmperauM was I 
subsequently develo|)ed would not (Iel>ar the heirs from I 
i-ecovery upon the policy. I 

What has just been said of tlie use of alcohol with I 
reference to the short^'ning of life applies equally to the I 
influence of the morpliia habit, Tiie concealment of the I 
fact tliat an applicant for a policy of life-insurance was an I 
opium-eater at the time of application would justify ttie I 
company in refusing to pay the heirs the insurance. I 

There is no doubt that insanity also tends to shorten I 
life, and with the view of avoiding future complications I 
which might arise upon this point, every insurance policy I 
should contain a direct question on insanity; the insurance I 
company reserving to itself tlie privilege of insuring or not, 1 
according to the particular circumstances of the case. - 1 

Litigation in cases of life-insurance not unfrequeutly I 
arises in consequence of tlie insured person committing I 
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SI I if •!<!(* af)cr the taking out of the p(»licy. Under such 
('ir(Mini.staiio<'8 a ctmiimiiv would certainly be justified in 
retiming to {miv the insurance, if it could be proved that 
the 8nici<Ie was connnitted with the intention of paying off 
debts or k»aving money to the heirs. If, however, the 
suicide was due to insanity, clearly developed after the 
IN)] icy had Ikk^u taki^i out, the heirs would undoubtedly 
In* entitled to the {Niynient of the insurance. 

From wliat has just been said of the relationship of the 
al<M)h()l and opium habit, insanity, suicide, to life-insurance, 
it irt obvious that, for the interest of the company, as well 
as for that of the insured, a most thorough examination 
Kliould Ik' made as to the health of the individual at the 
time of the application for the policy. Not only should 
all tlu; printed questions of the policy be satisfactorily 
unsw(;r(Hl by the ap])licant, but the latter should be most 
<*ar<!fully (juestioncKl orally by the medical examiner of the 
<;<)mi)any. It is the concealment of the true state of the 
health of the applicant, either fraudulently or unintention- 
ally, at the time that the ix)licy was taken out, which gives 
rise to most of the lawsuits in cases of life-insurance. 

Medical maljrradice. — Actions for damages for large 
amounts are so often brought against physicians on the 
<*har^(! of malpracticre, that it is well for the medical pro- 
fession to realiz(i thai the law affords, even to the most dis- 
iinguisluid of its members, under such circumstances, no 
(»H|XH?ial protection. In order, therefore, to avoid the annoy- 
ance and loss of time always entailed by such suits, howso- 
ever they may terminate, it is most important that. practi- 
tioners should never guarantee or contract to effect a cure, 
even in the simplest kind of cases. AVhatever the nature 
of the difficulties arising in the case may have been, however 
improbable that they should have occurred, or that they 
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<'oul(l have been foreseen, is immaterial, the law not accept- 
ing any such exciiaes for the failure on the part of tlie prac- 
titioner to fulfil his contract to cure. 

Such being the caee, how unwise would it be for a 
surgeon to promise that he will cure a deformity when 
the operation involved may be followed by pyaemia and 
death ! or for the gyniecologist to guarantee the safe re- 
moval of an abdominal tumor when there is always a risk 
that a fatal peritonitis may follow the operation ! All 
that a practitioner can be expected to say is that he will . 
do the best lie can for his patient. The law only demands 
that he will exhibit in the practice of his profession a fair 
and competent degree of skill. It must be admitted, how- 
ever, that it becomes difficult, if not impossible, to say, 
under certain circumstances, just what constitutes legally a 
reasonable or ordinary amount of professional skill. It 
is evident that the skill indispensable to the success of a 
physician or surgeon practising in a metropolis must be far 
greater than that demanded of one practising in a village. 
The l^al term ordinary skill is, therefore, far fi-om being 
a definite one, and from the very nature of the case must 
have a varied application. Not only ordinary skill, such 
as is demanded in the successful performance of a surgical 
operation, must be exhibited, but ordinarj'careand attention 
in the after-treatment must be jiaid the patient as well. 
The bandaging, the dressings, the diet must be all care- 
fully looked after, as neglect of the same, involving 
possibly the occurrence of secondary hemorrhage, morti- 
fication, pysemia, or even only deformity, will render the 
practitioner justly liable to a suit for damages. 

On the otiier hand, a practitioner should not be held 
responsible for not prescribing some particular remedy or 
for the failure of some one remedv to cure, since the 
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greatest difference of opiDion prevails among therapeutists 
as to the efficacy of all so-called remedies. It is still a 
question among medical jurists whether a practitioner 
renders himself liable to prosecution in deviating some- 
what from the usual manner of performing an operation, 
as, for example, in vaccinating on some part of the arm 
other than the part usually selected for that purpose. As 
a matter of fact, it may be mentioned, however, that in one 
instance in which the virus was introduced nearer to the 
elbow than usual and serious inflammation followed, the 
court ruled that the attending physician was responsible for 
all the bad consequences attending the case. As the law 
recognizes no particular school of medicine, homoeopathists, 
eclectics, botanists, herb doctors have about the same stand- 
ing legally as regular members of the profession. Every 
practitioner is supposed, however, to practise according to 
the system of medicine taught in the school of which he is 
a graduate. It might be supposed, therefore, that if a vio- 
lent remedy was administered or a surgical operation per- 
formed, by an individual who had received no medical 
education whatever, in the event of serious consequences, 
death ensuing, the law would hold such a person crimi- 
nally responsible. But, strange to say, there have been 
cases, as, for example, when a prolapsed uterus, being mis- 
taken for a placenta, was torn out by a midwife and a 
fatal hemorrhage ensued; and yet the court ruled that 
there was not a particle of evidence to convict the prisoner 
of the crime of murder, and he was acquitted. It is to Ikj 
hoped, since the law, in this Commonwealth at least, re- 
quires the registration of all physicians, that any one con- 
victed of practising medicine without the diploma of a 
reputable s<Jiool will be summarily dealt with. 
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^H MeduxU rofi^i'tdioH. — lu this coDnectiuu, for the benefit 
^Bof young phjaicians just beginuing the practice of their prti- 
^B&asion, it duus uot appear superfluous to quot^^ the full text 
^Bof the i-egistralion law : " It shall be the duty of every prae- 
^Rkiaing physician and of every pi'actitioner of midwifery, on or 
^^pKfore the first day of July uext ensuing (the day on wliich 
^Btlielawgi>esiiitoeffect),toi'eport his, her or their names and 
^^Nlaces of resiileaue to tiie health officer at the office of the 
^Btioard of health, aiid it shall be the duty of the health 
^" officer to have the same properly registered in index tijrm 
insnitable books. ' In the event of any of the persons above 
specified removing to auy other place of residence, it shall 

»be tlieir duty to notify the health officer of the fact within 
(Jiirty days after such removal, except where the persons 
removing shall cease to act in such official capacity as 
makes them subject to the provisions of this act." 
Suits brought against physicians for malpractice are 
Usually for damagc-s— civil rather than criminal in char- 
acter. By far the greater numberof such cases are purely 
fur the purpose of bluck-mail, the plaintiff usually securing 
the services of counsel with the understanding that if he 
wins the suit, his fee will be part of the dami^es awarded. 
Among such oases may he mentioned those in whicii a 

shortening of a limb, the stiffness of a joint, a certain 

.deformity are alleged as having been due to the neglect 

iurgeon in the treatment of a fi'acture or of a drs- 

[^ation. In all such cases it is incumbent upon the 

P to prove that the alleged injury or disease was 

i attending sui^eon, and that the same might 

foreseen and avoided by proper treatment. 

1 only be proved when it is shown that 

ter liat< set aside established principles and 

make use of means uuiversally held by the 



154 A MANUAL OP 

profession to I^ iieoessary in a given case. It must be 
shown, however, that in all probability the treatment 
according to such established principles would aooomplifih 
the desired end, that such treatment never proves detri- 
mental, and that it is sanctioned by the general practice of 
the profession. 

It should be mentioned in this connection that gratuitous- 
ness will not exempt a practitioner from a charge of mal- 
practice if it can be proved that his treatment was im- 
pix)per, or that he neglected the patient. On the other 
hand, a patient who refuses to co-oj^erate with his physi- 
cian cannot recover damages for any injury so sustained, 
unless the latter can be shown to have been due to mal- 
practice. As it has been decided that a physician who 
takes with him, to a confinement case, any one except a 
physician or a student of medicine, renders himself liable 
for damages, except in cases of necessity, it would be well 
under any circumstances for him to obtain the consent 
of the patient before introducing a stranger into the sick- 
room. 

In connection with the general subject of medical mal- 
practice it may be mentioned that apothecaries render 
themselves liable to suits for damages or even to criminal 
prosecution, if it can be shown that, through their igno- 
rance or carelessness, or that of inexperienced clerks in the 
putting up and selling of medicines, serious or fatal con- 
sequences ensued. 
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CHAPTER xirr. 

iHSuoily—VarletieBofliiaanlty—Idlooy— Mania— Dementia— Medico-legal 
ri-lutlone or iusauity — Criuiiiml rei^pouEiblltty — Medico-legal terms in 
I iiiisaQity— Feigned muntal dieeaees. 

The subject of insanity has so extensive a range as to 
render it Impossible within the limits of this work to do 
more than indicate its salient features, more especially 
from a mediro-l^al point of view. Every practitioner 
should appreciate the imjiortanoe of tlie fact that at any 
moment he may be called upon to visit a person said to 
have lost his reason, and should l)e qualified, therefore, 
to express an opinion as to his sanity. Should sucli a 
person be determined to be in.^ne, then the further ques- 
tion must be considered as to the degree of the insanity, 
and more especially as relates U> the civil and criminal re- 
sponsibility of the individual. As out of this twofold 
inquiry arise all medico-l^al questions of insanity, there 
should be no misundei-standing as to what is meant by 
civil and criminal responsibility. Civil responsibility im- 
plies the capability of mani^ing one's own business, taking 
an intelligent part in the ordinary aflairs of civil life, 
making contracts, wills, etc. Criminal responsibility ren- 
ders the per|ietrator of any crime, such as theft, arson, 
murder, liable to punishment, supposing the person suffi- 

liently sane at the time of tlie commission of the deed to 

» held responsible. 
Systematic writers upon the snbject of insanity differ 
[ very much in ttie manner in which they classify the dif- 
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fert'iit varietic's of iijsauity. For mir pivst^iit put'|>u 
insanity may be t^iiveiiieutly r^arded aa being of three 
kinds — Idiocy or Amentia, Mania, and Dementia. Idiwy 
differs fram all otlier kinds of mental disease in being 
congenital, depending upon an ari'est of («rebral develop- 
ment. There are various degi"ees of it, var^-ing fi-om a 
condition in which there is an entire absence of miiid to 
one in which there is a glimmering of intelligence, as in 
imbecility. Imbeciles are usually docile, and, in some 
instances, can be taught, by careful management, to talk 
and oven to read. The causes of idiocy pre usuallW 
syphilis, intemperance (of the parents), consanguineouq 
raarri^es. Idiots can generally be i-ecognized by the smal 
size of the head, except in the case of congenital hydn 
cephalus, in which the head is very large, thickness of tJ 
lips, eidai-gement of the tongue, salivary glands, tonsils 
vaulting of the hard palate, irregularity of the teeth, will 
temlen<y to decay, deficiency of the lobiilcs of the ear, det 
feclive vision, weakness in the fingera and thumbs. Idioti 
are not only characterized by the absence or deficiency o 
intellectual power, but by the nndue development of thq 
animal part of their nature, as shown by their filthjn 
liabits, gluttony, etc. Upon post-mortem examinatjonj^ 
the convolutions and fissures in the brain of an idiot a 
usually found less numerous and less complicated in tliela 
arrangement than in the brain of an intelligent person 
Tt^ther with the deficiency of the gray matter of the con 
tex, due to no simple a type of brain, important part 
of the latter, such as the basal ganglia, corpus callosuni 
cerebellum, may be undeveloped or even entirely abseni 
Neither idiocy nor imbecility is likely to be mistaken fed 
mania or monomania, for, although the intelligence in t 
r conditions is perverted and irregular, bathicinationi 



I 



MEDICAI, JDRISPBUDENCE A^ND TOXICOrjOOY. 1B7 



there is not that entire absence of it which 
is so characteristic of idiocy. However, as we uhall see 
presently, idiocy, in some respects, resembles dementia 
It need haitlly be added that idiots are entirely irrespon-. 
sible, both from a civil and criminal )H)int of view. 

By Mania is understood a general perversion of llie 
mental faculties, accompanied usually with more or less 
excitement, which in certain eases may amount even to 
fury. The reasoning powers are not absolutely lost, but 
are rather confused, disturbed, disordered. There is no 
orderly sequence of thoughts; ideas follow each irther 
without any relationship. At one moment the maniai: 
may be tractable, pious iu his expressions, singing hymns ; 
at another ungovernable, abusive, blasphemous. He sings, 
dances, laughs, then cries, tears off his clothes, breaks any- 
thing that he can lay his hands on, often at such times 
exhibiting great strength. The ski u is dry and hot; the 
eye has a very characteristic expression, a fixed, wild, bril- 
liant sort of stare. The pulse and respiration are usually 
quick and the temperature high. The appetite is generally 
voi-acious. The urine and feces are oft«n voided involun- 
tarily. Sexual desire is usually increased, and when so 
occurring in women is known as nymphomania ; in men 
as satyriasis. 

One of the most striking features of mania is the total 
alteration wrought in the feelings of one bo affected towards 
the members of his family ; the maniac becoming suspicious 
of and hating those whom he had formerly naturally loved. 
"When haunted by delusions, which is not unfrequently the 
case, he may become so dangerous as to necessitate physical 
restraint. Systematic writers upon the subject of insanity 
consider mania to be of different kinds, distinguishing the 
varieties, as mania proper, which we have just desLTilied, 
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melandi'ilia, parlinl iDli'llci-tiial mania, moral mania, j>ar- 
tial mnrnl mania, klqitomauia, jiyromania, dipsuuiania, 
and homicidal, suicidal, jtneriwral mania. But, whalf'ver 
views may be held l>y thc-m concerning different kinds of 
ineanity, moral, emotional, intellectual, etc., it 'should be 
nnderetood that the law recognizes only one kind of in- 
sanity — that wliicli affects the mind. 

Melancholia may be regarded as a variety of tnania, 
differing more especially from the latter in lieing charac- 
terized by depression rather than excitement, by the patient 
refusing food rather than partaking of it e^agerly. The 
face is [jale and jtinched, the eyelids droop, the piipiU are 
dilated. The patient sits for hours at a time doing noth- 
ing, brooding over melancholy thonghts; he is often uf a 
religions nature, suspicions uf being persecuted, burned, 
poisoned, etc., often dirty in habits, soiling his clothes and 
linen, utterly indifferent to his jwrsonal appearance. 

Partial intellectual mania is characterized by the fact 
that the person who suffers from this form of mental dis- 
ease is possessed of some one notion contrary to his own 
experience, as well as to all common sense. He may 
imagine that his stomach is full of lizards and snakes; or, 
if the individual be a woman, that her uterus contaius 
hydatids, and that she is pregnant by the devil, as was 
believed in a well-known case. 

As it is still a question whether there is any such fbniO 
of mania as moral mania, that is, of a morbid perverstoi 
of the natural affections, temjier, and habits of an iudividug 
without any noticeable derangement of the intellect, it im 
only necessary, in this connection, to say that no suddt 
outburst of this form of mauia should be admitted a« e 
cusing or palliating any crime. There are no well-autb 
rated cases, for example, of jktsous liecoraing sudda 
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afiected with an insane desire to coiurait murder, and unless ' 
it can be clearly sliown that, previously to the commissiou 
of such a crime, the defendaut liad given evidence of being 
iusane, the plea of moral insanity should not be enter- 
tained bythecourt,b»t the defendant should be punished to 
the full extent of the law. Kleptomauia, or the disposition 
to steal, is exhibited so often by persons in good circiim- 
Btances, that this peculiarity cannot !» attributed to want, 
but to some aberration of the intellect. In all triak of 
kleptomaniacs, it must be proved that the defendant is in- 
capable of appreciating what constitutes the crime of thetl; 
otherwise the plea of this form of insanity would be the 
favorite defence of all professional thieves. 

Pyromania, or the insane desire to set fire to anything, 
bai'DS, dwelling-houses, churches, is a less common form of 
mania than kleptomania. It appears to be often associated 
with epileptic insanity. No doubt this form of mania, like 
the so-called moral mania, is made a convenient plea for 
the defence of crime, as in cases of arson. Dipsomania, 
or the craving for drink, differs from the desire for liquor 
shown by those who indulge daily in the use of alcohol 
in the circumstance that it is followed by long remissions 
in the thirst for it. During these periods, there is not only 
no desire, but often a loathing, for it. With the return of 
the craving, the individual will literally soak himself with 
spirits for days and weeks at a time, often secluding him- 
self and shunning society of all kinds. 

In this connection, the responsibility of drunkards may 
be as appropriately considered here as el-sewhere. Undoubt- 
edly, irresponsibility would be inferred by the law in the 
of a person whose mind had been weakened by habitual 
'drinking, unless it could lie shown that, at the moment of 
the commission of an act — such as the signing of a deed— 
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\\w individual was fullv conscious of tlio nature of the 
ixHitract. A iininler com mi tied bv a dnmken man would 
not Ik* oxcusi-d, ln»\vever. hv the law, if he had got volun- 
tarily drunk l»efi)ri» iK^r|>et rating the crime. If it oould l>» 
|>n»ved, however, under such circumstances^ that his mind 
had iH'cn ho]>eltssly diseased bv drink, he would be held 
irn>s])onsible. In all such trials, an extenuating cireiun- 
stance wouKl 1h^ the fact tliat the defendant had no grudge 
or malice against the deceased, but had committed the 
munler when under the influence of drink. It may be 
mentione<l, in connei*tion with the responsibility of 
drunkards, that somnambulists cannot be held responsi- 
\)]q for their acts, for, in such a condition as that of 
S4)mnambulism, there can be, from the very nature of the 
C5UH', no motives to commit crime, the intellect being in 
alx?vauce. Homicidal mania is characterized bv an irrcsist- 
ilile impulse* to commit murder. In instances of this kind 
of insiuiity, it w ill be generally learned, from the previous 
liistory of the case, that the individual had been injured 
at some previous jx^ritHl. as by a fall upon the head, in 
c<.)nsec|uence t»f which he had become more or less morose 
and melancholic at times. The maniac may munler a 
numlx^r of i)ersons at once, the victims, not imfrequently, 
l)einff memlxMs of his i)wn familv. to whom he had beeu 
pn*viou>ly devotedly attachcil ; there is an entire absence 
of motive to o mini it the crime. Further, the maniac 
makes no eftort to i-soaix^ from the i*< nisei|uences of his act, 
as an ordinarv -anc murderer would do. He mav even 
Iwast of w hat hv lias done, siiying that he had been directly 
inspireil to do w hat lie did. 

.Suici«lal mania, also known as monomania, is exhibited 
in the disiRisitinn to take one's own life. While, in most ' 
casi'S of suicide, the venlict of the ci»roner's jury — ^the 
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latter actuated, no doubt, by kiadly feelings for the family 
tif tlie deceased — is death by his or her hands while labor- 
ing under temporal^ insanity, there can be i]o doubt that 
])erfeetly jane persons commit sutcide. In andent times it 
>\a(i a wmmon custom for jiersons wh<» were at war to take 
their own lives rather than take the ohuucesof ialling into 
the hands of their conqneroi-s and rnu the risk of torture 
and death. It is a matter of e\'erjday occurrence for 
men who have failed in business to commit suicide rather 
than to face their ci-editors, disaster, and linancial niin. 
Indeed, so many suicides are committed, not only intention- 
ally, but intelligently, that it becximes very often difficult 
to say that the sel Meat ruction was due to insanity. The 
disposition ^to commit suicide Is, iu many instances, un- 
doubtedly inherited, inasmuch as it is well known that the 
members of certain families for generations have been in 
the habit of taking their own lives. A remarkable feature 
in suicide is the regularity with which it occurs, and the 
frequency with which it is rammitted in the same way. 
Indeed, under certain cii'cumstances, the perpetration of 
the act and the uniformity of the means by which it is 
. accomplished may not inappropriately be said to be 
epidemic. 

One of the most distressing kinds of mania is that 
known as puerperal insanity, which attacks women after 
delivery within a period varying from a few days to 
several weeks. It occurs usually before the stoppa^ of 
' the lochia ; albumen appears in the urine, and the flow of 
'milk is suppressed. A woman suffering from this fomt 
[flf mania maj- be either foul-mouthed or taciturn and pious 
lin her talk, and may be often troubled with religious 
[delusions. She may either totally neglect lier infant, or 
I take such a dislike to it that she stxrner or later destroys 
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it, and frequently in the most horrible manner. It should 
be remembered, therefore, by the medical jurist, that, in 
oertain cases of infanticide, the mother may have been 
afiSicted with puerperal insanity, and that under such cir- 
cumstances she should not be held responsible for the 
consequences of her actions. 

Dementia, beginning with a simple enfeeblement of the 
intellect, terminates with an entire extinction of the mental 
powers. This form of disease is characterized by absence 
of ideas, accompanied by depression, rather than, as in 
mania, by exaggerated mental activity, with excitement. 
It may follow acute mania or melancholia ; is often due to 
disease of the brain, the result of injur}', and is frequently 
incidental to old age. The countenance in dementia is 
pale, and the expression is a peculiarly vacant one. A 
most striking feature is loss of memory, the patient, in an 
advanced stage of tlie disease, forgetting even w^hat has 
transpired within a moment or two. Individuals affected 
with this disease act in an undecided, silly, childish 
manner, repeating themselves in conversation, appearing 
neither to like nor dislike their former friends and associates, 
moving about in an aimless, listless way. A disposition 
is often exhibited in this disease to hoard up articles of no 
value. 

Paralytic dementia, also known as general paralysis or 
paresis of tlie insane, appears to be due more es|)ecially to 
disease of the gray matter of the convolutions of the brain. 
This form of disease may be caused by sypliilis, alcoholism, 
excessive mental work. The first symptoms of general 
paresis of the insane are a certain fretfulness, irritability 
of manner, accompanied by carelessness in dress, etc. 
The patient l)econies deluded with the idea of being 
possessed of groat Avealth or great physical strength. As 
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the disoafic advances, the muscular power becomea much 
weakened, and the gait unsteady. The tougue trembles 
when protruded, the lips are tremulous, and difficulty 
is experienced in pi-onounciiig certain words. Vision 
becomes affected, A bloody, gelatinous-like swelling of 
the ear develops, the so-ealled htematoma auris, the con- 
tents of whieli, resembling the extravasations under the 
dura mater in pachymeningitis, appear to be due to a de- 
generation of the braurhes of the carotid artery. The 
prognosis in general paresis of the insane is always un- 
favorable, death taking place withhi a period varying from 
two to ten years. 

Having deeeribcd, in a general way at least, the most 
important forms of mental disease, it remains now to con- 
sider thcni ill their medico-legal relations. The medi- 
cal practitioner is fiXKjuently consulted in eases of inanity 
as to the advisability of treating the case at home or of 
removing the patient to an asylum. In either case the 
practitioner who assumes tlie responsibility of giving ad- 
vice should have had a great deal of e.vjx'rience in treat- 
ing insanity, and should exercise great caution before he 
advises that a person should be deprived of his liberty 
and jjlaced under restraint. Before positively e.\pre3sing 
llie opinion that the patient is insane, and setting foi'th the 
facts upon which such an opinion is based, the physician 
should satisfy himself, beyond doubt, that the person 
allied to be insane is really so. Not only one visit, but 
several visits may have to be made before all doubts as to 
the insanity of the patient are removed. In case the 
practitioner advises that the patient be treated at home, it 
should be distinctly understood tliat he is relieved of all 
responsibility for the restraint, that lieing assumed by the 
friends or the members of the family. The formof cev- 
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tilicato by which an insiine jh.m'soii i-an be removed to an 
asvlum is fixc^l l»v statute, and no other form is valid in 
this cH)nntrv. In tliis State the certificate must I>e signed 
by two ii'sjKH'table physicians, who have practised medi- 
cine for five years, both of whom must have examined the 
i^atient within one week of their signing the certificate, and 
who lH)th must testify under oath that it is absolutely 
nec(\'*siirv for the sjifety of the individual and the public 
that the j)aticnt shall \)c placed under restraint in an 
asylum. The physicians signing the certificate should not 
be relat(Hl by blotxl or marriage, or be oflScially connected 
in any way with the asylum in which the patient is to be 
confiiKnl. Practitioners cannot be too cautious in signing 
a certificate for the ])lacing of a patient in an insane 
asylum, false commitment rendering them liable to heavy 
punishment by an action at law. It should be remem- 
bered that, in many instances, physicians have been de- 
ceived by relatives interested in the management or disr 
])osal of an estate, and induced by their misrepresentations 
of the state of mind of the patient to sign a certificate con- 
signing him or her to an insane asylum. 

Judgment and caution must be exercised in signing the 
discharge of a patient from an asylum by the physician in 
charge, as well as in signing one of commitment. Patients 
are usually removed from an asylum by the members 
of their family or friends at the discretion and with the 
approval of the superintendent. In this country there is 
no law preventing the liberation of the insane on recovery, 
except in cases of homicidal lunatics, w^ho have been com- 
mitted to an asylum by an order of the court. 

Not unfrequently, medical experts in insanity are called 
upon by the courts to state whether a criminal under sen- 
tence of death is insane, in order to stay execution. In 
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homicide trials, expert teBtiimnty is also often taken when' 
tbe defeni« is based upon the plea that the prisoner was 
insane at the time of the poramisHion of the crime. 

The ophiion of the practitioner is occasionally asked 
aa to the capacity of an individual to make a will, to 
sign a contract, or to marry. It should be remembered, 
strange as it may apjiear, that less mental capacity is 
i-eqiiired by law to make a will than to permit the man- 
aging of property or the enjoyment of personal liberty. 
The conrts liavc rnled in many instances, that patients, 
even when confined in insane asyhims, have mode good 
wills. On the other hand, the courts have held aa valid 
the most absurd wills, it having been shown that such 
wills were in perfect accordance with the life of the eccen- 
tric, bnt not therefore necessarily inaane, testator. In 
order, however, that a will shonlil l>e valid, the law 
requires that the testator should be sane, at least at the 
time of the making of the will. A will made when the 
testator was under the influence of liqnor, or narcotized, 
or afflicted with the delirium of fever, would not be held 
as valid. A person would not lie disqualified, however, 
from making a ivill when poisoned l>y arsenic or strych- 
nia, provided his mind was clear, and the same may be 
said of a person suffering from ty|)hoid fever, paralysis, 
or epilepsy. When a physician is eonsiilted as to the 
caiKicity of a person to make a will, the examination of 
(lie testator should be made in private, or only in the 
presence of the nurse, or perhaps of one member of the 
family. The physician should satisfy himself tliat the 
testator Is not under the influence of liquor, or of any 
drug; that he fully realizes the imjiortance and the 
nature of the act he is about to perlijrm; that he is 
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In infanticide the child is generally born at full term. 
hut, iiiasmueb as children are frequently brought into the 
world at an earlier period of gestation^ either by natural or 
artificial means, it is important for the medical examiner^ 
in cases of infanticide as well as of foeticide, to be able to 
gtate, from an inspection of the infant, its probable age at 
birth. The general appearance presented by an infant 
born alive at full term is as follows : Remains of the 
vemix caseosa or sebaceous matter are usually found be- 
hind the ears and under the arm-pits ; the hair is dry and 
(^Ican ; the eyes are half open, and cannot be kept closed ; 
the ears do not lie close to the head ; the caput succedaneum, 
or swelling on the back of the head, is well marked ; the 
thorax is distinctly arched, and the diaphragm much de- 
pix^sseil. A dead-born child is usually covered with the 
vcrnix caseoaa ; the hair is agglutinated ; the eyes are 
closed ; the ears lie close to the head ; the thorax is flat- 
tened and uncxpanded ; the lungs lie in the posterior part 
of the thorax, are granular, and do not crepitate upon 
pressure. In (use of the death of the foetus some time be- 
fore birth, the body will be found flaccid and flattened, as 
if it had been macerated ; the cuticle may be more or less 
detached, especially upon the abdomen ; the head lies flat, 
howsoever it may be placed, the cranial bones moving 
readily upon one another; the cellular tissue is infiltrate^ 
with bloody serum. The proofs of a child having breathed, 

joins the right auricle ; tei', its lower end; *, suhcIaTian vessels ; j, right jugular 
rein; c, common carotid arteries; four curved dotted arrow lines are carried 
through the aortic and pulmonary opening, and the auriculo-ventricular orifices ; 
dOf opposite to the one passing through the pulmonary artery, marks the place of 
the ductus arteriosus ; a similar arrow line is shown passing from the vena cava 
inferior through the fossa ovalis of the right auricle, and the foramen ovale into 
the left auricle : Av, the hepatic reins ; vp, vena portse ; x to vci, the ductus venosus ; 
ut>, the umbilical vein; tia, umbilical arteries; tu;, umbilical cord cut short; ii*, 
iliac vessels. 
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CHAPTER Xin, 

Klnsanlty— YarletlesorinsBDlty — Idiocy — Mania — De me atla— Medico- legal 
iTlatloQe nf insanitj' — Criminal reBponslbilitj — Medico-legai tirroa !□ 
Itiianlty — Feigned laeutal dietases. 

The subject of insanity has so exteusive a range as to 
render it impossible within the limits of this work to do 
paore than indicate its salient features, more especially 
I a medi<x)-legal point of view. Every practitioner 
^hould appreciate the iniportanoe of the fact that at any 
■ moment he may be called upon to visit a jwrson said to 
have lost his reason, and sliould be qualified, therefore, 
to express an opinion as to his sanity. Should such a 
person be determined to tie insane, then the further ques- 
tion must be considered as to the d^i-ee of the insanity, 
and more especially bs relates h> the civil and criminal re- 
sponsibility of the individual. As out of this twofold 
inquiry arise all medico-l^al questions of insanity, there 
should be uo misunderstanding as to what is meant by 
civil and criminal responsibility. Civil responsibility im- 
plies the capability of managing one's own business, taking 
an intelligent part in the ordinary affairs of civil life, 
making contracts, wills, etc. Criminal res[)onsibiIity ren- 
ders the perpetrator of any crime, such as theft, arson, 
murder, liable to punishment, supposing the person suffi- 
■ne at the time of the commission of the deed to 
»ponsible. 

writers upon the subject of insanity differ 
^the manner in which they classify the dif- 
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CHAPTER XrV. 

FrequoDCj of Death from Polsoiiiug— Definition o( a Pofeoij— Mode of 
Action of Potaona— Influence ExerttHl ou Acltou of PoibonB by lUbit, 
Sleep, DiseHge, etc,— Evidences of Fiilsoulng Derived fruui SyniiitoiuB, 

»FoBt-uiorteDi AppearsuceB, Chemical Aualyala, Eipvrlmeats upou Ani- 
mals, ClrcumstaiiUal Evidence — Uharacter of tlie Evidence llie Chemical 
Expert may be Expected to give In Cases of Poisoning — ClasBllicatlDU of 
Folsona— Irritant Poisons— Poisoning by Mineral Adds, liy Alkallrs 
and their Salts, Noxious Gases— PolBoaing by Phosphorus, Arsenic, 
Antimony, Mercury, Lead, Copper, utc.^PolaoQlng tiy Oxalic Aslil, 
Curbolle Acid, etc. — Poisoning by Decomposed Fix>d, Ptoroalnea, Neu- 
rotic Poisons— Poisoning liy Opium, Alcohol, Ether, Cblorororiri, 
Chloral, Nui Vomica, Strychnia, Bclliuiouua, Slramoninm, Tobai^cci, 
Ixibella, Hydrocyanic Acid. 

In moHt cases of jtokoning the duty of tbe physician 
making tti(^ ])ost^mortem examination is usually limited to 
simply removing the stoniacli and intestines of the deceased 
person !4Mp)X)sed to have been poisonc-d, and placing them 
in the hunds of the chemist especially employed by the 
Commonwealth to make an exannination of their cont«ntB, 
with the view of determining the cause of death. The 
services of an analytical chemist may not always be avail- 
able, however, as in the ease of a person dying in the 
country snpposed to have l)een poisoned. It is important, 
therefore, that every physician should have some knowl- 
edge of toxicoI(^y, that ia, of the symptoms of poisoniug, 
■ tbe nature of (Kjisons, their antidotes, ete., an well as of 
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the modiral relations of the subject. The subject of toxi- 
cology, like that of insanity, is such an extensive one that 
its thorough consideration would demand a special treatise, 
far exceeding the sco])e of the present work. All that the 
author can hope to accomplish within his prescribed limits 
is to point out, in a very general way, what his own ex- 
jwrience suggests as to the kind of toxicological knowledge 
the medieval (»xpert, who is not an analytical chemist^ should 
j>ossess. 

The readiness with which poisons may be obtained, the 
facility of administering them, the close resemblance which 
the symptoms and post-mortem appearances of poisoning 
fix^quently bear to those due to disease account for the fact 
that so many homicides and suicides are committed by this 
means. Indeed, statistics show that, excepting the casual- 
ties due to war, poisoning is the most frequent of all the 
causes of violent death. 

A poison may be defined as a substance which, \vhen 
introduced into the body in a state of health either by tlie 
mouth, re(^tum, skin, lungs, etc., ordinarily causes illness ^ 
and often d(^atli, the injurious effects not being due, 
however, to j)urely mechanical action. According to the 
above definition, a- substance would not be a poison which 
only affe(^t(H^l a person when suffering from disease like 
that of gastritis, rendering him pei'uHarly susceptible, 
which is due to j)ers()nal idiosyncrasy. Nor would frag- 
ments of glass, or iron, or other hard or sharp substances 
l)e classified as poisons, even though they should cause 
death when swallowed, the injurious effects exjierienced 
being due to mechanical action. It need not be added 
that the particular amount, large or small, of a substance 
necessary to cause death affords no basis for distinguishing 
certain substances as poisons from others which are not 
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poisons. Half an oun(« of oxalic acid may prove as fatal 
as half a grain of stryciinia. The effects of poisons are 
both local and remote. In making an impression directly 
upon the part of the body with which the poison comes in 
contact, a poison acts locally ; in aflecting some distant 
part of the body it acts remotely. Certain poisons act 
both locally and remotely — arsenic, for example, affecting 
the stomach locally, and the brain remotely. In order 
that a poison shonld produce its effects, unless it be a cor- 
rosive, it must be absorbed — [>ass into the blood. That 
poisons are absorl)ett is proved by their being found in the 
blood, brain, and viscera. The rapidity with which this 
takes place will depend upon their solubility and the rela- 
tive fulluess of the bloodvessels. Absorption will, there- 
fore, be favored by bleeding or putting through depletion 
of the vascular system. The effects of a poison injected 
directly into the blood are, as raiglit have been exjjected 
from what has just been said, almost iustan tan eons. 

A poison having once passed into the blood is carried 
by the latter throughout the system, being either elimi- 

. nated with the bile, urine, saliva, pancreatic juice, and 
s^veat, or deposited in the liver, spleen, kidneys, heart, 
luugs, brain, pancreas, muscles, or boues. Every oi^n 
^vould appear, thereforc, to Iiavc a peculiar affinity for 
some one or more iwiaons, as shown either by the poison 
l>eing excreted l)y a gland, as arsenic by the stomach, or 
by being retained within an organ for a longer or shorter 

.[jeriod, as lead by the brain and spinal cord. 

The time required for either the elimination or deposi- 
tion of a poison varies according to the particnlar poison 
taken and to the state of the system. Potassium iodide 
and turpentine may appear in the urine within a few min- 
utes after being swallowed. Arsenic may be found in the 
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livfii' ill four lunirs and earlier after it is taken 
all^- eliminated from the system within fifteeu 
individiia! should survive for that length of time. Anti- 
mony, on the otlier hand, may be found four months after 
having been taken, lead and copper over eight months. 

The phenomena of nutrition would lead us tj) suppose 
that it is probably only that ixirtjon of the imison flowing 
in the capillaries to which its effects are due. As this 
bears but a small pro)x>rtion to that found in the stomach, 
which is often in large quantity, it is obvious that death 
cannot be attributed to the latter, which must be r^arded 
as a suqtlus, a soni-ee of supply, should the iwison circu- 
lating through the system be insuffiwcut to produce its 
i characteristic effects. The exact manner in which death 
i is taused by jwison must be admitted not to be as yet un- 
fderstood, though the cjuestioii has given rise to much dis- 
cussion. The view has been advanced that poisons act 
HO altering the composition of the blood as to render it unfit 
to maintain life. Even if this could be proved, it wonli 
not be an explanation of the motliui opemmli of poisonii 
In the present state of toxlcological knowledge, all 
can be said is that opium, for example, causes narcotism' 
by acting upon the brain ; pruseic acid, asthenia through 
its effect upon tlie heart; stryclmia, tetanus by its effect 
upon the spinal cord. As to why these particular sub- 
stances act in this peculiar way, no satisfactory answer can 
be given any more than as to why particular poisons 
eliminated with particular secretions, as mercury with 
saliva. 

As a general rule, tho larger the dose of the poison 
quicker the action, the exceptions being afforded by sub- 
stances like arsenic, which, when taken in an overdose, 

duce vomiting, and are therefore rejected fi 
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^F teni. Certain poisoiia undoubtedly at't anti^onistically 
towards each other, the effect of the one poison being moi« 
or less neutralized by the other. Thus, for example, mor- 
phia uutagonizes atropla, and atropia neutralizes strychnia. 
Indeed, so true is this in the ease of the two latter alka- 1 
loids that in stryclinia-iKiisoning atropia should be admin- / 
istei'ed as an antidote. On the same principle, digitalis 
might be tried in cases of aconite-poisoning, there being 
an antagonism between these dnigs also. The power of 
poisons to produce their characteristic effects is very much 
diminished by their prolonged use, enormous amounts of 
laudanum and morphia, for instance, being tolerated by 
confirmed opium-eaters and arsenic by arsenic-eaters. 
Sleep, whether induced uatiiraJly, or by opium, iiaually 
diminishes or retards the action of poisons, especially of 
the irritant kind. Certain animal substances, which, when 
introduced into the system, are very poisonous, often in- 
dttnl fatal, are, however, when swallowed so modified by 
the digestive fluids as to be rendered innocuous, as shown 
by the fact that persons are unaffected after sucking 
wounds made by i»isoned arrows, snake-bites, etc. 

Disease modifies the action of poisons. Persons suffering 
with apoplexy and inflammation of tlie brain are very 
susceptible, for example, to the action of opium. On the 

• other hand, large quantities of opium are tolerated in 
tetanus and mania-a-potu. The evidences in cases of al- 
leged poisoning are afforded by the symptoms, the post- 
mortem appearances, chemical analysis, experiments upon 
animals, circumstantial evidence. In considering the 

I symptoms presented by a person supposed to have been 
poisoned, it is most important to ascertain whether, at the 
time of the attack, the {wrson was perfectly well, whether 
tlie symptoms apjieai'ed shortly after the taking of fooit oi- 
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drink, and whether any other persons were affected in a 
similar manner. The grt»at difficulty experienced by the 
nuHlical examiner in determining, from the symptoms 
alone, whether a pers<.)n has been poisoned consists in be- 
ing able to distinguish the symptoms of disease from those 
<lue to poison. Thus, for example, the symptoms of ma- 
lignant eholem, choleni morbus, peritonitis, ulcer of the 
stomach resemble very closely those due to irritant poi- 
m)n8. IndwHl, cases of arsenic- jK)isoning have been mis- 
taken for attacks of cholera morbus. On the other hand^ 
the effwts of nanM>tic jniisons resemble in many respects 
those due to a[K>plexv, inflammation of the brain, certain 
cardiacs disoixlers, etc. The above examples among many 
which might Iw given si^ve to prove that the symptoms 
alone in anv niso would not warrant the medical examiner 
in stating jK>sitively that a })erson had been poisoned, nor, 
on the other hand, in warranting him to attribute to dis- 
ease an allcgtnl case of jmisoning. 

In addition to what has alreadv l)et>n said as to the 
manner of making post-mortem examinations, it is espe- 
cially imiK>rtant, in ci>nntvtion with poison cases, that the 
stomach and other viscvra should be placed in a perfectly 
clean glass jar. Otherwisi^ the defence on trial might 
plausibly argue that the poison found by the chemist was 
derivinl fn>m tlic ilirt in the jar, and not from the viscera 
of the jHM'son allt^ginl to have Invn jH>isoned. Further, 
in cius(^ the stomacli or otlicr vistvra arc to be submitted to 
a chemist for analysis of tlieir contents, tlie physician who 
makes the jH^st-nu>rtcni examination should }>ack the jar 
with its (.H)ntents scvuivly in a box, seal the latter up, and 
label it. It is desirable, where possible, for the medical 
examiner to place the box in the hands of the chemist 
himself. Whoever delivei>> it, however^ should take s^ 
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receipt for it. The neglect (»f such preiMiitioiis 
part of the physiciaii making the autopsy in a poisou case 
inay give rise, on trial, to the objection that the stomach, 
etc., in pn.-ising throngh different hands, may have been 
lami>ei'eJ witii, and the testimony of the chemist who 
foimd tlie iwison may be thereby materially weakened. 
In opening the stomach in poison eases it will be fonnd 
most convenient t« make the tncieiun ahmg the lesser curv- 
ature; then, after collecting and measuring the conteiits, 
to spi-ead the stomach out ujion a clean glaas plate, the 
inner ormncons surface being uppermost; the latter should 
then be examined most carefully both for lesions and the 
remains of the poisou. 

Among the post-mortem signs usually presented iii 
jtnison cases may be mentioned redness, softening of the 
mucous membrane of the stomach and intestines, ulceration 
and (Mirfomtion. It need not l>e mentioned, however, that, 
as the same signs may be due to disease, the medical ex- 
aminer should be cautious in attributing tliem, even in 
suspicions cases, to pois<tn. Not imfretpientiy remains of 
poisonj such as crystals of arsenic, pieces of phosphorus, 
v^etahle leaves, etc., may be Ibund in the stomach and 
intestines. In cases of poisoning by pnissic acid, opium, 
nicotine, etc., the odor of these substances on opening the 
IkhIv becomes very perceptible. Occasionally the cheeks, 
mouth, tongue, and dress of the deceased may be stained, 
as in cases of poisoning by mineral acids. One of the 
most convincing of the evidences of poisoning that can 
be adduced is the discovciy of tiie poison. In order to 
prove that death was cau.scd by i»oisoning, the law, how- 
ever, docs not i-eqnire that the poison should be actually 
discovered, many criminals having been convicted on other 
evidonw, circumstantial and otherwise. IndeeiJ, if the 
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discovery of the poisou was (essential to conviction, many] 
criminals would escape, as tlicre is no reliable, certain tea 
for many poisons, es]]«cially of the animal and vegetabl 
kinds. On the other hand, the mere finding of a poisoiii 
within the stomach would not necessarily lead to conviot 
tion if the lesions usually produced by the poison W' 
present ; and if other proof, such as symptoms, circuni- 
stantial evidence, et^"., were absent. Indeed, it might be 
argued, in such a case, that the poison had been introduced 
into the stomach after death for some raalicions purpose, 
with the motive perha^is of exciting suspicion and of leading 
to the conviction of some innocent person. The fact that 
the poison was fonud in the liver, spleen, etc. would be a 
much stronger proof that death was caused by the poison I 
than the finding of it in the stomach alone, as in thej 
former case it would l>e inferred that the poison had been '[ 
absorbed. It must be remennbered, however, that a poison i 
might be introduced info the st^imacli or rectum after 
death, and thence by osmosis pa.% possibly all through the 
body, for, although the bony cranium and spinal column 
would prevent osmosis, nevertheless, if the poisott were 
imbibed by the nerves, it might be transmitted by tbe ■■ 
latter, not only to the cord, but even to the brain itself. 

In making an analysis in a poison case it is important I 
that the chemist should inform himself as to the nature of I 
the symptoms, as well as of the post-mortem apjiearanoes J 
presented, inasmuch as these may serve, to some extent at ■ 
least, to indicate the nature of the poison taken. In eveiy i 
case the analysts should be made as carefully and as thor- ] 
oughly as possible. As a matter of precaution only one ] 
portion of the suspected substance should be analyzed at a < 
time, the remaining jwrtion being reserved in case an , 
accident should happen, or there should arise a necessity J 
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for future investigation. The Etibetance suspected to be 
poison ought U> respond to all the tests. It is also most 
important that the reagents, previously to being used, should 
have lieen determined to be pure, so-called chemically pure 
reagents often containing impurities. In many analyses 
it IB of advantage to reduce the bulk of the liquid by 
evaporation, since the quantity of poison present might be 
so small as not to respond to the ordinary tests. Not- 
withstanding, however carefully the analysis may have 
been made, the chemist fails in many instances to discover 
any poison. It must be remembered, in connection with 
failures to find poison in those cases where all the other 
evidence concurs in showing that poison had been taken, 
that the latter may have been vomited or have jiassed out 
of the system in the feces and urine. The poison, fur- 
ther, may have been of such a nature as to be unrecogniz- 
able by any means at present known, or to have been 
decomposed in the bl'X>d or tissues during life or after 
death. In those cases where the jMjisoQ cannot be deter- 
mined either by the symptoms, ]wst-mortem appearanres, 
or chemical analysis, there remains still another resource — 
that of experimentation upon animals. For example, in 
an obscure case of strychnia-poisoning, some of the sus- 
pected matter, found jterhaps in the stomach of the 
deceased, might be Injet^ted sulxiutanetnisly into a frog, the 
latter animal, as well kniiwn, being extremely susceptible 
to the effects of that alkaloid. Criminals have been 
convicted of giving digitalis and aconite in this way, 
these poisons having been recognized through their char- 
act«nstic effects produced upon animals. It is an interest- 
ing fiict, in this connection, that animals enjoy an immunity 
from being poisoned by certain plants which, when eaten 
by man, usually prove fatal ; and, further, that man may 
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be iwisoned by eating an animal that lias previously fed 
upon mvb plants. Thus, it is well known that the milk of , 
the goat and cow which liave been feeding upon stramo- 
nium, or the meat of the rabbit which has been eating J 
belladonna, will prove jwigonoua to human beings [mrtak'-j 
ingofthem. 

Although the consideration of the circumstantial evi-J 
deDces of poisoning in a eriminul case does not conBtitutel 
a part of the duty of the medical examiner, nevertheless a J 
knowledge ol' all the circumstances bearing npon the case 1 
will be of advantage. Among snch circumstances may be 
mentioned particularly : Whether the jwrson accused had 
any motive in poisoning the deceased. Was there anya 
evidence that the accused had recently purchased the par- 
ticular [Kiisun found, ur that he had had any in hia po8se»>'f 
aion for some time? Did he give the deceased always hie i 
meals? Was medical advice sought, and, if so, was the 
medicine always given by the accuewl? If any matters 
were vomited during the illness of the deceased, were they 
submitted to the physician for examination, or thrown 
away at once and nothing whatever said about them? 
Was the burial premature and very quiet ? Was an 
autopsy objected to? It is needless to say that, if the 
accused acted in such a way, there would be good reason, 
indeed, to suspect foul play. 

In all criminal cases of poisoning the physician or the 
chemist, or whoever makes the analysis, must be prejiared 
to answer at the trial such questions as the following : 
Could the sickness or death be ascribed to poison, and, if 
so, to what particular poison ? Would such a poison B 
that alleged to have been given produce death if adminis- 
tered in sufficient quantity ? At what period was the i 
poison given? Could such a poison disappear so entirely 
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fruiii tlie system aa to leave no trace ? Might tlie poiatin 
discovered in tlie body of the decease*! have been derived 
fruni some other source thau tliat which was claimed to 
show that it had been crimiually administered ? The an- 
swers to be given by the medical witness to sncli questions 
will lately depend upon what particular kind of poison 
may have been given, us will become more apparent when , 
the different binds of poisons will have l)een considered. 

The effects of poison are simulated occasionally ; the 
imp09tiu« will be discovered, however, in time at least, if 
not by othermeuns. Insane people are frequently deluded 
with the idea that attempts are being made to jioisoii tiiem, 
or that they have been jioisoned. 

Systematic writers upon the subject of Toxicology vary 
very much in the manner in which they clasaify poisons. 
Ill this manual, however, pitisons will be regarded as con- 
sisting of only two kinds : Ibhitants and Nkurotics, 

Irriiant jwisons include suljstance.s which, when swal- 
lowed, give rise to an acrid, burning taste, followed by 
nausea, vomiting, cramps in stomach, purging, the matters i 
vomited and purged being often mixed with blood, these 
symptoms being due to inflammation of tho munjus mem- 
brane of the alimentary canal, terminating not nnfrequently 
in idcer, i>crforation, and gangrene. They may possess 
simple irritant pro|>ertiea or s|»e<;ific ones, and are derived 
from the mineral, vegetable, and animal kingdoms. Thel 
simple irritant |>oison8 include snch substances as the minei'al 
acids and alkalies. Among those possessing specific proper- ' 
ties may be mentioned jihosphorus, arsenic, antimony, i 
mercurj', oxalic, carbolic acids, cantharidee, polsoued meat. 



Neurotic jtoisona include such sobstances as Lave a spe- 
cific action upon the brain and sptnpl cord, causing head- 
ache, giddiuess, drowsiness, stupor, delirium, cuma^ « 
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viilsi»iiH, jHiralysis. Tliey are derived from the V(^etabl« 
kiu^lom and include BubataDcea like opium, obloral, 
nI rycliiiia, atropia, Liilubar bean, pniHsic acid, etc 

I RRlTANT Poisons. Poiaaaing by mineral ncuh. — As a 
(^■iicrul rule, most cases of poiaouing due to mineral acids 
an- u<.i'tdeiital iu f-liaracter, suicide being only occasiouallr 
(toiuinitU'd by eiich means, and homicides but rarely. As 
tile (tymptoins, poi^t-niortem appearances, general treat- 
ment, in )H)i»uning by the difTcrcnt mineral acids, are very 
niui'h tlH> wtme, tliey may be conveniently considered Ut- 
P'ther. The symptomB in cases of {xiisoniug of this kind, 
which dejiend more on the degree of concentration than on 
men.> tinaiitity, arc a burning sensation in the mouth, fol- 
lowed by violent j>aiu in the stomach, vomiting of dark- 
colored (■ofiVtj-jtroiinda-like matters containing blood, and 
o<x«8ionaIly jKtrtionR at mucotis membrane. In all cases 
of poisuniug by mineral acids, m^nesia, chalk, plaster off 
the walls, if nothing better, BiiajHSuds, oil, milk, mucilagi- 
noim drinks, linseed tea, liarley-water, may be administered. 
If uiidihited acid lias, liowever, l»eeK swallowed, there is 
but little bo}»e that the remedies just mentione<l or any 
othera will do miidi good. The smallest recorded quantity 
of sulphuric acid known to have destroyed life was one 
druchm, tlic shortest known [teriod at which death has 
taken \>\iu.v lieing withiti two hours. 

On post-mortem examination stains and corrosions are 
tound on all [>art« with which the acid has come in con- 
tai't. The stomach is tilled with black, yellow, or brown 
fluid, prha|)e distended with gas, its mucous membrane 
cliari-ed or inSatued, perforation not being uncommon in 
cases of sulphuric acid jwisoning. The skin is ntained 
black or dark brown by sulphuric acid, yellow by nitric 
, white by hydrochloric acid. In cases of snip] 
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acid puisuiiiiig thti uoutents of the atumai'li sbuiild be Al- 
tered and tlicu treated with any soluble salt of barium. 
The deuse white precipitate produced, insoluble in acid 
and alkalies, with eliai'coal aii<l blowpipe will yield barium 
sulphide, which in turn witli a miuei-ai acid gives sul- 
phuretted iiydragen, recognizable by the black stain it 
gives to filtering payier dipped into a solution of lead salt. 

Metallii' copper is a convenient test for the coucentrated 
acids, sulphur dioxide iieing formed. 

The smallest quantity of nitric acid recorded as having 
destroyed life was two drachms, death having taken place 
within two honre. 

In cases of poisoning by nitric acid, the matters ob- 
tained from the stomach should be first filtered. The 
clear atnd liquid so obtained shoul^ then l>e heated and a 
weak solution of potassium carltonate added. Paper dipped 
iuto a concentrated solution of the latter will afterwards 
burn with deflagration. A few drops of the filtered solu- 
tioH evajKirated to dryness on a glass slide will give 
crystals of potassium nitrate. On making a solution of 
these crystals and adding a crjatal of ferrous sulphate 
with a drop or two of strong sulphuric acid, the green 
(«lor of the erjstal will change to reddish-brown, due to 
the formation of ferric auljihate. Morphina aud brucina 
will serve as tests for concentratcti nitric acid being turned 
red by the acid. Ruddy brown fumes are also given off 
when nitric acid is poured on copper. In order to extract 
hydrochloric acid from the stomach it is only necessary 
to add silver nitrate to the filtered contents, the white pre- 
cipitate silver chloride formed being readily rec<^nizahle 
by being soluble in liquor ammoniee and precipitable by 
nitric acid, blackening ti[Hiu esjrosure to light and melting 
into a mass known as horn silver when heated. The 
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tliat iiydrocliloric acid dissolvt-s gold leaf in the presence ] 
iif nitric acid affords a convenient test for the cont-entrated / 
acid, as also tLc white fiuuea given off with vajw.ir of am- J 
luODia. The smallest qfituitity of hjdrocWoricaeid known i 
to have desti-oyed life is half an ounce, the shortest period J 
within which deatli took place U-'ing two houre. 

Poisoninff by alkaliea. — The alkalies, potassa, soda, and j 
umnionia, are rarely nsed for homicidal purposes. Aa I 
potassa and soda are, however, extensively used in the ] 
arts, in tlie mauiifucture uf glass aud suap, under tbe'i 
name of pot- and pcarl-ash(.-s, soda ushes aud soap Ices, I 
and ammonia in the form uf aqua ammonite tiir various J 
honsehold purposes, illnesses and occasionally death have! 
occurred as the result of taking them acddeutally. 

The symptoms of pQisoniag by the alkalies are an acrid, 1 
nauseating taste, followed by a buruing heat in the thruati 
and stomach, violent abdomiual pains, vomiting and purg>!-jl 
ing. Ammonia, being more irritating than potassa or soda, 1 
affects the respiratory organs especially, indticiug a cholt- J 
ing sensation. lu cases of poisoning by any of the alka" j 
lies, vin^ar and water, lime or orange juice, oil, whioh i 
forms with alkali soap, should be given, opium being J 
administered to relieve jiain. The quantity of potassa o 
soda or ammonia that may prove fatal is variable, deatb I 
having L)eeu caused by half an ounce of caustic potassa i 
and by forty grains in solution and by two drachms of J 
ammonia. Persons have, however, recovered after swal- i 
lowing over an ounce of ammonia. Death niav take place 
from poisoning by alkalies vpithin a few hours or days, 
may be protracted several months. In fatal cases, oa ' 
post-mortem examination, the mucous membrane uf the J 
mouth, throat, and gullet will be found corroded, oflen- i 
bla<'kene<.l, and even completely destroyed, the larynx and | 
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bronchi beiug particularly inflamed and sdllenwi in i«ses 
iia-|)oi9oning. 

liug the contents of the stomach, as a general 
rule, the or^uic matters can be rejnoved by evaporation 
and subsequent heating ; tlie ash remaining being digested 
with distilled water and filtered, the jmtassa or soda will Iw 
found ill solution as a carbonate. Potassium componnds 
give a violet color, sodium eompoutids a yellow color tJ» 
the smokeless flame of spirit or gas. The pretieni-c of these 
alkalies can be readily recognized also by means of the 
spectroscope. Pota^ium can also be tested for by using 
tetrachloride of platinum, which throws down a yellow 
granular precipitate consisting of potass io-plati no chloride. 
In making use of this test, the absence of ammonia must 
lie insulted. Soda may be rec<ignized from the white pre- 
cipitate thrown down by the addition of potassium anti- 
moiiiate. Ammonia may be extracted from the stomach 
by distilling about one-fourth of the liquid, the vapor 
being carried through a bent tube into a well-cooled re- 
ceiver containing a small quantity of water acidulated with 
hydrochloric acid. If no ammonia should be given off, 
the contents of the retort should be treated with alcohol 
filtered ami redistilled with lime hydrate, by which free 
ammonia, perceptible from ils odor, will be obtained. As 
ammonia is one of the jiroducts of putrefaction, if the con- 
tents of the stomach should be found in that condition it 
will be useless to attempt to make an analysis. A con- 
venient test ibr ammonia is platinimi tetrachloride, which 
gives a yellow precipitate. 

The alkaline salts and earth, potassium nitrate or salt^ 
petre, used in medicine and in the manufacture of gun- 
powder, potassium bitartrate or cream of tartar, potassium 
sulphate, chlorinated s(Kla and potash or bleaching salts, 
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inagiK'Hiuin sulphate or Kpsoni salts, the salts of barium, 
sti\>iitiuin, calcium, and even common salt, have all proved 
tatal when taken in overdoses or in large quantities. 
\a cases of jx>isoning from such substances were not homi- 
cidal in character, but resulted from accident, it will 
not l)e necessary to describe the symptoms, post-mortem 
apjH»arances, etc. 

It may Ik? mentioned, in this connection, however, that 
the proj)er ti'catment in such cases, generally speaking, is 
to evacuate the i)oison by emetics and mucilaginous drinks, 
and the administration of antiphlogistic remedies. Among 
the irritant ])oisons may also be included nitrous acid, 
sulphurous acid, hydrochloric acid, and chlorine gases. 
The deleterious effects of the fumes of such gases are well 
known, causing irritation and inflammation of the throat, 
eyes, and air-passages, inducing in some cases even spasm 
of the glottis. The })roduction of these gases is incidental 
to various manufacturing processes, nitrous acid gas being 
generated upon a large scale in water-gilding and brass- 
button-making, sulphurous acid gas in bakers' ovens, 
hydrochloric acid gas in potteries. As such cases of poi- 
soning are often of a chronic rather than acute character, 
and but rarely become the subject of medico-l^al investi- 
gation, it will not Ixi necessary to dwell further upon the 
noxious effects of these gases. 

Poismiinf/ by phosphorm, — With the description of phos- 
phorus poisoning we begin the consideration of that class of 
irritant poisons which not only act upon the mucous mem- 
brane of the alimentary canal, or the part of the body they 
come directly in contact with, but upon remote parts of the 
system as well — the nervous centres being often especially 
affected. It is true that some of the alkaline and earthy salts 
just mentioned possess similar pro[)erties to some extent; 
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but, as [Kiiaoniug is rarely caiifwd in this way, their specific 
pro[>ertie8 were not referred tti. PhoHplionis is but seldom 
used for homicidal and not very frequently for suicidal. 
jiurposes. Mostcneea of poisoning of this kind are acci- 
dental in rliaraoter, caui^ by swallowing the phosphorus 
paste used for destroying vermin, or the tope of Incifer 
niatt'hes. Poisoning by phosphorus is much leas common 
thau formerly, the red or amorphous form, which is not 
poisonous, being so much more used than the yellow 
variety. In acute cases the symptoms vary at the cora- 
meueement, sometimes setting in rapidly, at othei-s being 
protracted. As a general rule, within from one to two 
hours, a jieculiar, disagreeable taste is experienced, accom- 
panied with intense warmth in the stomach and bowels, 
which gradually turns into a violent, burning ]>ain. Eruc- 
tations having a garlicky odor, followed by nausea, vomit- 
ing and pulling are not infrequent. The matters vomited 
are usually dark-colored, and have the garlicky odor of 
phasphorus. The pupils are dilated, the alidomen dis- 
tended, the extremities cold, the pulse weak, the thirst 
intense. Between the third and fiiih day, if the case is a 
protracted one, jaundice appears, often accompanied with 
retention of urine and delirium, the jiatient dying possibly 
in convulsions or comatose. Recovery is verj' rare. Tlie 
most constant symptoms in chronic phosphorus poisoning 
are weakness and fatigue, [tains in the abdomen, with 
diarrhcea, intermittent toothache, carious teeth, with gums 
swollen and distended with pus; the complexion sallow, 
eruption upon the skin ; falling off of the hair, increase of 
pbosphateR in the urine. 

There is no chemical antidote for phosphorus. The 
poison should be removed as soon as possible. If the 
patient is seen shortly after taking the poison, the stomach- 
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" ; •«:> •.>? ••- *>^i : •4hi'-nri'*-, an eniecii* of stilphate of 

c «...ie^ir- *A o.fi|arr sbuuld be administered^ the 

.iTV-r >*rc £-'-*^ :a ihrHE-graio <ki*«s^ well diluted^ at in- 

• '^.^1^- Mj;^::*'^?^* •* t-balk. in gniel^ should be given. 
I: '.Tr- :• .':^ -T. TA* liSmi lime u» reach the intestines^ purging 
-■. i !•: •» :r-^i : --r. x>.. ai>c«>ant should oil be given, as the 
.... ,*■,... -r * ^ .i'-j '?*• ii:<*tMilvtd. and its absorption greatJy 
: r ■:. ••-*:. I: > r:j«r< iiupitrtant, as a precautionary 
*.. "i*. r^. • ...: tL-f* rfiiraiTEd in phosphorus manufactories 

* . . : > • \:rk r:^-Iy tjr^nly in their habits, changing their 

::-•« i,"" r m rk. ua?>hing their fiuTes and hands, and 
r : *":.j :..• r :... iths with f«>nie slightly alkaline wash. 
'^.- . "7- r.'.\">\ \\:'.\. iur}<4iti»e should be placed about the 
:i : " . ::.• r*:::::'-^ appearing to exert a protective effect. 
T:.' -:..:-.'..-:. iiiitity nf phic^|ihonis known to have de- 
^: r y ..-. i ; : :» w ;i:. ut-a lui-a-hal f grains in a man, one-eighth of 
a iTiVs!:: ::. :; ^v .:;.:■::. The one-fiftieth of a grain has, how- 
trver. k:!"-": a k'i.WkI. IV^ith in cases of acute phospbonis 
j>i»i--n::;i: > inl!y rakts plai^ within a period of from three 
t«« ^i.\ •!::)-. I:^ "lu- ftise retx^rded death occurred in half 
an h-»iir. < iir^nie i-a^s mav, however, last for months or 
even vr-nv. 

On j>. •>t-m«iritni examination the mucous membrane of 
the alimentarv canal i> u>uallv found inflamed, softened, 
and dis(x»lored. In chronic cases, the most important 
change ob<ervf-<J is the fatty condition of the liver, kid- 
neys, heait, muscles, etc., the fat l)eing derived from the 
albumen of the tissues. The l)est way of extracting 
phosphorus from the stomach is that of Mitscherlich. 
This methocl consists in distilling the suspected fluid in the 
dark with a small (juantity of dilute sulphuric acid, the 
object of the latter Ix'ing to neutralize the ammonia de- 
velo|)e(l (lurintr putrefaction. The vapore are made to 
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i through a tube kept cool by ruuning water into a 
■ receiver, a flash of light apjtearing every time that t!ie 
IphoBphorous vapor iH>ud(!tises iu the tube. This method 
Pis so delicate tiiat one part of phosphorus may be de- 
ktected by it in one hundred tboiisatid of substauL'e. 

Bromine and ludiue, like phosphorus, are irritant 
' poisons, possessing spticific properties as well. Bromine 
has been used to commit suicide, and iodine in over-doses 
has caused deatli accidentally. The symptoms of poisoning 
by bromine are spasmodic action of the muscles of the 
larynx and pbaryux, with great difficiilly in bi-eathing, 
Ibllowed by burning pain in the stomach. An ounce of 
bromine has tensed death iu seven hours and a half 
Iodine hi lai^ doses causes a burning heat in the throat, 
pain in the abdomen, vomiting, purging. In such cases 
emetics siiould be administered. The post-mortem appear- 
ances presented are those of an irritant poison. Fatal re- 
sults have followed from the taking of twenty grains of 
iodine. Death occurs usually within thirty hours afler 
the taking of the ptjison. In this connection it may be 
mentione<l that caution should be exercised by the physi- 
cian in prescribing iodide of potassium, as some persons 
are very susceptible to its influence. In such cases, head- 
ache, abdominal pain, thirst, inflammation of the nostrils 
and eyes, salivation, pustular eruption follow its adminis- 
tration even when given in small doses. 

Pomniiiu) by arsenic. — Arsenic is foimd in nature in the 
metallic form, or in combination with other metals, such as 
zinc, copper, iron, and with sulphur iu the form of orpi- 
ment and realgar. Arsenic is extensively used in the arts, 
in the manufacture of enamel, glass, composition candlcK, 
vermin-killers, fly-powders ; shijh-buildere protect their tim- 
ber from worms, farmers preserve their grain, jfrooms im- 
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jjass throagli a tube kept imo] by ruiiniug water into a 
reeeiver, a flash of ligbt ap[)eariDg eveiy time that the 
phoBphoroiifi vapor ixjnderisea in the tube. This method 
is 80 delicate that one jiart of jihoaphonis may be de- 
tected by it in one hundred thousand of substance. 

Bromine and Iodine, like phosphorus, are irritant 
poisons, ix)S3essing specific pmpeities aa well. Bromine 
has been used to commit suicide, and iodine in over-doses 
has caused death accidentally. The symptoms of poisoning 
by bromine ai-c spasmodic action of the mus(.'les of the 
larj-nx and pharynx, with great diificnlty in breathing, 
followed by burning pain in the utomach. An ounce of 
bromine has caused death in seven hours and a half. 
Iodine hi large doses (suses a burning heat in the thmat, 
pain in the abdomen, vomiting, purging. In such cases 
emetics should be administered. The [Mst-mortem appear- 
aiiL'es pitHeuted are those of an irritant jwison. Fatal re- 
sults have followed from the taking of twenty grains of 
iodine. Death occurs usually within thirty hours after 
the taking of the poison. In this connection it may be 
mentioned that caution should be exercised by the physi- 
Han in prescribing iodide of potassium, aa some persons 
are very susceptible to its influence. In such cases, head- 
ache, abdominal pain, thirst, inflammation of the nostrils 
and eyes, salivation, pustular eruption follow its adminis- 
tration even when given in small doses. 

Poimniiiy by ameruc. — Arsenic is found in nature in the 
g form, or in combination with other metals, such as 
and with sulphur in the form of orpi- 
Arsi'iiic is extensively used in the arts, 
c of enamel, glass, composition candles, 
Mjwdrrs ; ship-builders protect their tini- 
rmers preserve their grain, grooms im- 
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1 through a tube kept cool by rmining water into a 
ueiver, a flash of light apjieariog every time that the 
■; phosphorous vapor condenses in the tube. This method 
ris so delicate that tine jiart of phosphorus may be de- 
tected by it in one hundred thousand of substance. 

Bromine and Iodine, like phosphorus, are irritant 
poisons, possessing sptxiific pi-operties a^ well. Bromine 
has been used to commit suicide, and iodine in uver-doses 
has caused death accidentally. The symptoms of poisoning 
by bromine are spasmodic action of the muscles of the 
larynx and pharynx, with great difficulty in breathing, 
followed by burning pain in tlie stomach. An ounce of 
bromine ha.s caused death in seven hours and a half. 
Iodine in large doses causes a burning heat in the throat, 
pain in the abdomen, vomiting, purging. Id such <rases 
emetics should be administered. The post-mortem a|)pear- 
auces presented are those of an irritant poison. Fatal re- 
sults have followed from the taking of twenty grains of 
iodine. Death occurs usually within thirty hours after 
the taking of the [wisfm. In this connection it may be 
mentioned that caution should be exercised by the physi- 
1 in prescribing iodide of [Xitassium, as some persons 
are very susceptible to its influence. In such cases, head- 
, abdominal pain, thirst, inflammation of the nostrils 
ad eyes, salivation, pustular eruption follow its adminis- 
ration even when given in small doses. 
,. I'oisoiiiitff by arseni'o. — .Arsenic is found in nature in the 
a form, or in combination with other metals, such as 
', iron, and with sulphur in the form of orpi- 
Arseuic is extensively used in the arts, 
(ure of enamel, glass, composition candles, 
r-uowders ; ship-builders protect tlieirtim- 
rmers preserve their grain, grooms i 
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pass through a tube kept cool by runuiug water into a 
re<!eiver, a flasli of light apjteariDg every time that the 
phosphorous vapor cioudenses in tlie tube. This method 
is so tlelicate tliat one part of plioaphonis may be de- 
tooted by it in one huudred thousand of substauce. 

Bromine and lodiue, like phosphorus, ai-e irritant 
poisons, possessing specific properties as well. Bromine 
has beeu used to commit suicide, and iodine in over-doses 
has caused death accidentally. The symptoms of poisoning 
by bromine arc spasmodic aetion of the muscles of the 
larynx and pharynx, with great difficulty in bi-eathing, 
followed by burning pain in the stomach. An ounce of 
bromine has tensed death in seven hours and a half, 
lodiue ill lai^ doses i^uses a buruiug heat in the throat, 
pain in the abdomen, vomiting, purging. In such eases 
emetics should be administered. The post-mortem appear- 
ances presented are those of an irritant [loison. Fatal re- 
sults have followed from the taking of twenty grains of 
iodine. Death occurs usually within thirty hours after 
the taking of the iwison. In this conuection it may be 
mentioned tliat caution should be exercised by the physi- 
cian in prescribing iodide of potassium, as some persons 
are very susceptible to its influence. lu such cases, head- 
ache, alidominal pain, thirst, inflammation of the nostrils 
and eyes, salivation, pustular eruption follow its adminis- 
tration even when given in small doses. 

PoixmiiiUf by areenic. — Arsenic is found iu nature in the 
^ metallic form, or in combination with other metals, such as 
, iron, and with sulphur in the form of orpi- 
fcrealgar. Arseuic is extensively used in the arts, 
^uie of cnamt'l, glass, composition candles, 
\-powders ; ship-builders protect tlieir tim- 
rmers preserve their grain, grooms ii>" 
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MBS through a tube kept cool by ruuning water into a 
flasli of light apjteariDg every time that the 
i>hoBpboroug vapor iwndenses in the tube. This method 
J so delicate tliat one part of phospbonts raay be de- 
seted by it in one hundred thousand of eubstauce. 

Bromine and Iodine, like phosphorus, are irritant 
loieons, possessing epecific properties as well. Bromine 
s been used to cuniniit suicide, and iodine in over-doses 
luas caused death accidentally. The symptoms of poisoning 
by bromine are spasmodic a<*ion of the muscles of the 
larynx and pharynx, with gi-eat diffieully in bi-eathing, 
followed by burning pain in the stomach. An ounce of 
bromine ha^ caused death in seven houri^ and a half. 
Iodine rn lai^ doses causes a burning heat in the throat, 
pain in the abdomen, vomiting, pui^ing. In such cases 
emetics should be administered. The post-mortem appear- 
ances presented are those of an irritant poison. Fatal re- 
sults have followed from the taking of twenty grains of 
iodine. Death occurs usually within thirty hours after 
the taking of the poison. In this connection it may be 
mentioned that caution should be exercised by the physi- 
ciau in prescribing iodide of potassium, as some persons 
I are very susceptible to its influence. In such cases, bead- 
L .ache, abdominal pain, thirst, inflammation of the nostrils 
^nd eyes, salivation, pustular eruption follow its admlnis- 
ration even when given in small doses. 

Poiiwiiiiff by ai'senic. — Arsenic is fotmd in nature in the 
metallic form, or in combination with other metals, such as 
in, and with sulphur in tlie form of orpi- 
■algar. Arsenic is extensively used in the arts, 
"'ui-e of enamel, glass, composition candles, 
IT-powders ; ship-builders protect their tini- 
' rniers preserve their grain, grooms im- 



188 



A MANTtAl, Of 



|niiii|i HliiiLilfi Ih' iiBiil ; utlifrwiH', an eiiiftir iit' mitphate a 
x\nc nr sulphate uf copper eliuuld Ik' ailiuiuistered, the 
latter being given in three-grain dusea, well dihited, at in- 
tervals. Magnesia or rhalfc, in gruel, fihonlil I* given. 
If the poison has had time to reach the intestines, purging 
should be tried ; on no account should oil be given, as the 
]>h<isphortis would be disHolved, and its alisorptiou gi-eativ 
pn>in(ited. It is most iraiwrtant, as a precautioaarv 
measure, tliat those engaged in phosphorus manufactories 
sliould be extremely olcanlj- in tlieir habits, changing their . 
clothes ailer work, washing their &ces and hands, i 
rinsing their months with some slightly alkaline was 
Saucers tilled with turpentine should be placed about tboa 
factory, the fumes appearing to exert a protective effect; | 
The smallest quantity of phosphorus known to have de-^ 
stroyed I ife was one-and-a-half grains in a man, one-eighth o 
a grain in a woman. The one-liftieth of a grain ha; 
ever, killed a child. Death in cases of acute phosphoni 
poisoning usually takes place within a period of from thrc 
to six days. In one case I'ecorded death occurred in hd 
an hour. Chronic cases may, however, last for months ^ 
even yea re. 

On post-mortem examination the mucous membrane Q 
the alimentary canal is usually found inflamed, softened 
and discolored. In chronic cases, the most import 
change observed is the fatty condition of the liver, kidb 
neys, heart, muscles, kU;., the fat Iieing derived from t 
albumen of the tissues. The best way of extractio 
phosphorus from the storaach is that of Mitscherlii^l 
This method consists in distilling the suspected fiuid in thft^ 
dark with a small quantity uf dilute sulphurio acid, t 
object of the latter being to neutralize the ammonia d 
veloped during putrefaction. The vapors are made i 
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pass through a tube kept cool by ruiinlug water into a 
, flash of light ap|>earing every time that the 
phosphorous vapor ooiidenses in the tube. This method 
is BO delicate tliat one part uf phosphorus may be de- 
1 by it in one hundred thousand of substauce. 
Bromine and Iodine, like phosphoru.s, are irritant 
I poisons, possessing spfcific properties as well. Bromine 
I has been used U) commit suicide, and iodine in over-doses 
I has caused death accidentally. The symptoms of [wisoning 
by bromine are Hiiasmodic action uf tlie ninsclea of the 
larynx and pharynx, with great difficulty in breathing, 
followed by burning pain in the stomach. An ounce of 
bromine has cau.wd death iii seven hours and a half. 
Iodine ini large doses causes a burning heat in the throat, 
j>aiD in tlie abdomen, vomiting, pulling. In such cases 
emetics should be administered. The ijost-mortem appear- 
ances presented are those of an irritant poison. Fatal re- 
sults have followed from the taking of twenty grains of 
iodine. Death occurs usually within thirty hours after 
the taking of the [xiison. In this connection it may be 
mentione<l that caution should be exercised by the physi- 

Ician in prescribing iodide of potassium, as some persons 
are very susceptible to its influence. In such eases, head- 
ache, alxlominal pain, thirst, inflammation of the nostrils 
and eyes, salivation, pustular eruption follow its adminis- 
tration even when given in small doses. 
PoiHoning by ai'seaic. — Arsenic is found in natiu-e in the 
metallic form, or in combination with other metals, such as 
zinc, copper, iron, and with snlphnr in the form of orpi- 
ment and realgar. Arsenic is extensively used in the arts, 
in the manufacture of enamel, glass, composition candles, 
vermin-killers, fly-powders ; ship-builders protect tlieir tim- 
ber from worms, farmers preserve their grain, grooms im- 
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prove the ('^mts of hor^^, and women their skin, by arsenic 
ArsiMiM' is so n^lily obtained and so easily administered, 
and is so c»a»ily sii8{>ended in tea, ooflfee, milk, and soup, 
I'tr., that it is of all {K)i8ons the most frequently used for 
h(»nii('idal and suicidal purposes. Of the various prepara- 
tions of arstMiic, the im)x)rtant ones, medioo-l^ally, are the 
whit<» oxide commonly known asarsenious acid, the yellow 
sulphide or orpiment, the green arsenite of copper or 
S'JMvle's green, the liquor potassae arsenitis or Fowler's 
solution. In whatever form taken, though, whether solid, 
licpiid, or giiscous, or howsoever applied, either as a wash, 
an ointment, or a plaster, arsenic acts as a })oison. 

Ai-sc'uious oxide, or white arsenic, the form of arsenic 
most <H)mmonly made use of for poisoning purposes, oc- 
curs in (N>mmercv as a heavj' white, opaque, or translucent 
|H)W(l(»r, or in masses. It is nearly tasteless, and but 
slightly soluble in (\)ld water, only one-half of a grain 
iM'ing (IIssoIvihI by an ounce of water; the solubility 
is incrcasiHl by hot water, alkali, but diminished by 
organic mattir. As a general rule, the symptoms of 
arsenical poisoning develop gradually, being usually de- 
lay wl for from half an hour to an hour, or even longer. 
In certain cases, esjK^cially when a large dose has been 
taken, poisonous symptoms may appear almost immedi- 
ately. The countenance expresses depression and great suf- 
fering. A burning pain is experienced in the pit of the 
stoma(*h, which is increased by pressure ; vomiting is in- 
variably present, the matters vomited consistingof a white 
gum-like substance or of a brown liquid mixed with bile 
or blood. Diarrhoea is usually present, accompanied with 
pains at the anus ; severe cramps are felt in the legs. The 
throat is hot and constricted, the tongue furred, and thirst 
is intense. The skin is hot and dry, the head aches, the 
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^H^ pulse is iiii)!!! and Biiiall. Tliu cuiijiiuctivie are reddeoed, 
the eyes smart, and are sufTiised, and light is dreaded. 
1'liongh there are usually I'xtreme restlessness and nervous 
twitehings, the miiKi, as a general nile, is clear. Death 
may ot«iir with coavnlsinus of au epileptiform character, 
or may resemble, as ali-eady mentioned, that of cholera 
morbus. In some cases death takes place vevj' quickly, as 
if due to shock. The symptoms in chronic cases of areenic 
jHtisoniug, as, for example, where workmen have been ex- 
]K)sed to the vapors of arsenic, are much less pronounced 
than in acute ones. The eyes are inflamed and watery; 
headache, giddiness, vomiting, diarrhrea may be present; 
the skin is alfectcd with an eczema ; there may be some 
local paralysis ; salivation and even mania have been 
noticed. 

In cases of ai-senical )H>isoning, if the patient ie seen 
soon after taking the jioison, the stoiiiat^h-pump should be 
used. If any length of time has elapsed, however, hot 
milk and water and emetics of sulphate of zinc and mus- 
tard should be given. If there has l»eej) much vomiting, 
e^s and milk and magnesia, with sugar iu milk, should 
l>e administered, the latter forming an insoluble compound 
with arsenioHs oxide. Stimulants should be given in a 
state of collapse, and anodynes for nervousness. The anti- 
dote in most repute in cases of ai'senical poisoning is the 
hydrated sesquioxide of iron, by which the arsenic is con- 
verted into the insoluble arseniate of iron. It can be 
freshly and quickly prepared bydilnting the tincture of the 
chloride of iron, adding ammonia in excess, collecting the 
precipitate on filtering pa|)er, and carefully washing and 
administering at once when moist. The hydrated ses((ui- 
oxide of iron so prcjiared should be given in large doses 
and frequently, folloived later by a dose of castor oil. 
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FrcHlily-precipitat^d hydrateil peroxide of maguesium has 
also \)een proved serviceable as an antidote. Nitrate of 
j)otassiiim may be given also in repeated doses in order to 
promote the elimination of the poison by the kidneys. It 
apiHjars that, how large soever an amount of arsenic may 
be taken, there are never more than two grains absorbed. 
At all events that amount has proved fatal, though there 
have been reeoveries after much larger doses. Death 
usually takes plac*e within twenty-four hours, though it 
may cK*cur within twenty minutes or be delayed ten to 
sixteen days after taking the poison. 

On post-mortem examination, the mucous membrane of 
the stomach will be usually found highly inflamed, present- 
ing, in some eases, a uniform deep red color'; in others 
only red patches. In some cases the mucous membrane is 
thickened, in others softened and easily separated. Ulcera- 
tion of the stomach but rarely takes place. However intro- 
duced, arsenic ap|>ears to have some specific effect upon the 
stomach. Not nnfrequently the small intestine, the cae- 
cum, and the rectum are inflamed as well as the stomach. 
It must be mentioned, however, that in some cases of 
arsenic poisoning there is an entire absence of any signs of 
inflammation, even though there had been symptoms of 
inflammation during life. 

Arsenic is not a cumulative poison, being only tempo- 
rarily deposited in the liver and other organs, and rapidly 
eliminated in the urine and other secretions ; accordingly, 
no trace of it is likely to be found after death, should the 
person have survived two or three weeks after taking the 
poison. On the other hand, arsenic, as is well known, 
being a powerful antiseptic, the bodies of j)ersous j)oisoned 
by this means may be so well preserved as to admit of the 
detection of the poison months and even years after burial, 
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Under siicli cirt:iinistaiH«s the absent* oi' cadaveric odor is 
noticeable, and there will be frequently observed numerous 
yellow patches on the abdominal viscera, due to the forma- 
tion of yellow sulphide of arsenic through the action of 
Bulpbui'etted hydi-ogen upon arseuious oxide. In examin- 
ing the contents of the stomach, the examiner should first 
carefully l<K)k for solid particles of ai'senious oxide in the 
walls of the stomach itself, as well as among its contents. 
The stomach should then be cut up into small pieces with 
a perfectly clean jmir of scissors, and, together with its 
contents, placed in a clean porcelain evaporating dish. 
Distilled watei-, with one-sixth its bulk of pure hydro- 
chloric acid, should be added, and the whole gently boiled 
for about an hour, by which time most of the solid por- 
tions of the mixture will be disintegrated, \i\p.r cooling, 
the mixture should be tiltei-ed, the filtrate being afterward.s 
c«uceutrate<l over a water-bath. In oi'der to extract arsenic 
from the liver, spleen, or other oi^ns, the tissues should 
be very finely cut up, and, after being treated with distillerl 
water and hydrochloric acid, must then be filtered. 

The different tests for areenious oxide may be regarded 
as being of three kinds — solid, liquid, and what may be 
called sjiecial tests. Of the solid tests the three following 
will l)e found convenient and easy of application : The 
first test consists in heating upon charcoal the suspected 
substance ; if the latter be arsenious oxide, the odor of 
garlic will liecome very [lerceptible. The second test is to 
slowly heat the substance in a narrow glass tube until it 
sublimes ; if arsenious oxide be present, a white ring of 
octahedral crystals will be formed on the axil part of the 
tube, which can be seen by a good magnifier. It is true 
that L^lomel and coritiaive sublimate will produce white 
rings under the same cii-cumHlaucef, but they will not con- 
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sist of octahedral cr}'stal8. The third test is to heat the 
8UsjHK.'ted substance in a reduction-tube about three inches 
long and the eighth of an inch in diameter with dry so- 
dium carbonate and charcoal, the flux being in the propor- 
tion of alH)ut four to one of the substance examined and 
intimately mixed with it. If arsenious oxide be present, 
it will be reduced, metallic ai'senic being condensed as a 
brilliant steel-gray ring or mirror upon the upper part of 
the tube. That the ring so formed does consist of arsenic 
is still further shown by the fact that it is entirely soluble 
in sodium hypochlorite. 

The liquid tests are the ammonio-sulphate of copper, 
the ammonio-nitrate of silver and sulphuretted hydrogen. 
Ammonio-sulphate of copper, when added to a solution of 
arsenious oxide, throws down a light green arsenite of cop- 
per, the precipitate being soluble in ammonia and free 
acids. Tlie characteristic color does not appear immedi- 
ately if the arsenic is in very small quantities. The am- 
monio-sulphate of copper, when used for this purpose, 
should be freshly })rei)ared by adding to a somewhat dilute 
solution of sul])hate of copper just enough liquor ammo- 
nia? to throw down a pale blue precipitate. Ammonio- 
nitrate of silver gives to a solution of arsenious oxide a 
canary yellow precipitate of arsenite of silver soluble in 
an excess of ammonia. The reagent can be freshly pre- 
pared by adding just enough liquor ammonise to a solution 
of nitrate of silver to precipitate the brown oxide of sil- 
ver. It should be mentioned, however, that as various 
organic matters which might be present in the contents of 
the stomach will produce similar colors with both copper 
and silver, the precipitates of arsenite of copper and silver 
obtained by the liquid tests should be submitted to further 
tests, such as that by the reduction method just described. 
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The sulphuretted hydrogen test coiisistB in passing washed 
Biilphuretted hydrogen gas tlirough tiie soltitioo of the 
suspected substance slightly acidified witli hydrochloric 
acid. If arsenious oxide be present, there will be precipi- 
tated the yellow tersulphide of arsenic soluble in alkalies, 
but insoluble in acids. In dilute solutions the excess of 
gas may have to be driven off before the precipitate is sepa- 
rated. The sulphide of arsenic so obtained should be 
still further tested by subliming it with a reducing agent. 
It should be mentioned, in connection with this test, that 
somewhat similar precipitates are yielded by cadmium, tin, 
and selenium in the presence of sulphuretted hydrogen. 
For all practical pui'poses the cadmium sulphide need only 
be considered in this respect, and it should not even prove 
a source of fallacj' ; it is distinguished from ai-senic sul- 
phide in being soluble in acids and insoluble in alkalies, 
and further in forming a brown oxide instead of a ring 
when dried and oxidized on charcoal. 

The si)ecial tests for the detection of arsentuu.s oxide are 
known as Marsh's and Reinsch's tests. The principle of 
Marsh's test is based upon the fact that arsenioua oxide is 
decomposed in the presence of nascent hydrc^n, arseni- 
urettcd hydrogen gas being formed from which the arsenic 
can be obtained as a brilliant steel or brown gray deposit 
in the form of rings. The simplest methwl of performing 
Marsh's test is to first generate jierfectly pure hydrogen 
gas and then to add to the materials generating the latter 
the solution suspected to contain arsenious oxide. The 
hydrogen gas may be generated by putting strips of chem- 
ically pure zinc and diluted sulphuric acid into a suitable 
glass vessel provided with two mouths. Through one of 
the mouths a glass tube should pass down vertically below 

e surface of the liquid, and through the other mouth a 
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tube heni at right angles by means of which the hydrogen 
gas generated may issue. The gas should be dried by al- 
lowing it to pass through a tube containing pieces of fused 
calcium chloride or pumice-stone moistened with sulphuric 
acid, then through a horizontal tube of hard Grerman glass 
about a foot long, turned up at the farthest end and ter- 
minating in a small point, so that the gas as it escapes will 
bum in a jet. It is most essential, before lighting the jet 
of gas, that all atmospheric air be excluded from the tubes, 
otherwise a violent explosion will ensue. After waiting a 
sufficient length of time the gas may be lighted, and it will 
burn with a faintly luminous, scarcely perceptible flame. 
The purity of the materials used in generating the hydro- 
gen gas must now be demonstrated. This is accomplished 
by applying the flame of a large spirit-lamp to the hori- 
zontal glass tube until it becomes red hot. Should no 
stain or deposit occur just beyond the heated spot, or no 
deposit form on ji piece of white porcelain held over the 
burning jet, the absence of arsenic is assured. A small 
(piantity of the suspected solution being now introduced 
through the vertical tube, any arsenious oxide present will 
be decomposed, arseniuretted hydrogen will be set free, and 
will burn with a pale blue flame, white fumes being fre- 
quently evolved having an alliaceous odor. If the latter 
Ixj made to pass into a short wide glass tube, they will con- 
dense as a white powder, sometimes crystalline in form, 
recognizable a.s arsenious oxide. If a white porcelain 
plate be now placed over the flame of the arseniuretted 
hydrogen, a deposit is formed consisting of three concen- 
tric rings, the inner ring being metallic arsenic, the middle 
ring arsenic and arsenious oxide, the outer ring arsenious 
oxide. 

It should be mentioned, in connection with Marsh's test, 
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that antiiuuny in the presence of hydrogen will yield a 
deposit very similar to that due to ai'senic. The arsenical 
deposit can, however, be distinguished from the antimo- 
nial one, as the former is soluble in a solution of chlori- 
nated lime, btit insoluble in hydrochloric acid, wlieroas 
the latter is insoluble in chloriuated lime, but soluble in 
hydrochloric acid. Further, if the deposit of arsenious 
oxide be converted into arsenic at'id by the addition of 
nitric acid, and the latter be treated with ammonio-nitrata 
of silver, the brick-red arsenite of silver will be formed, 
afibrding another proof of the presence of arsenic. On 
placing the flame of a lai^e Bpirit-lamp just below the 
horizontal tube, which should have been contracted after 
heating it in several places, when it becomes nearly red 
hot a deposit of metallic arsenic will be formed jnst in 
advance of the flame, the deposit continuing to increase 
until it may occupy the whole of the contracted space, or 
even part of the tnbe in advance of the latter. This 
deposit constitutes what is known as the arsenical mirror, 
and should be exhibited in court as proof that araeuic had 
been found. 

Reinsch's test consists in boiling bright strips of copper 
in a hot solution of the suspected substance previously 
acidulated by hydrochloric acid. Metallic arsenic being 
deposited upon the strips of copper, the latter are then 
withdrawn and placed in a reduction tube and the presence 
of arsenic demonstrated in the manner already described. 
The freedom from arsenic of the copper Btr!)i6 itsed in 
Reinsch's test is shown by the fact that they are not 
tarnished after having been boiled in hydrochloric acid. 
As antimony and mercury can be determined in the 
same manner as arsenic by this test, it should be men- 
I tioned that the deposit of antimony is violet, its sublimate 
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niudrphous and insoluble in water, that of mercury bright 
and silvery, its sublimate consisting of bright metallic 
globules ; that of arsenic is steel-gray, its sublimate con- 
sisting of (K'tahedral crystals slightly soluble in water. 

Ai-eto-arsenite of coi)i)er or Bnmswick green, also known 
as A'ienna emerald or Paris green, not unfrequently causes 
death by poisoning, this pigment being extensively used 
in the staining of wall-paper, toys, bonbon papers, in 
coloring artificial flowers, articles of dress, bonnets, etc. . 
Cases of arsenical poisoning from this pigment are usually! 
chronic in character, resulting from living in rooms the 
walls of which are covered with this green paper, the fine 
dust from which, getting into the lungs, produces the 
poisonous eife(»ts. Death may also result from overdoses 
of Fowler's solution or liquor potassse arsenitis, from 
arsenic acid, Sc*heele's green or arsenite of copper, and 
oq)iment, or the yellow sulphide of arsenic. 

Poifioninr/ by antimony, — Of the different preparations of 
antimony the potassio-tartrate, or tartar emetic, is the most 
important iiicdico-legally, though the chloride is not unfre- 
quently also a cause of death . The symptoms of antimonial 
poisoning are a strong metallic taste during the act of swal- 
lowing, heat, soreness, and constriction of the throat, pain 
in the stomach, followed by nausea, vomiting, and diarrhoea. 
The pulse is quick and small, the skin is cold and clammy, 
cramps are often present in the extremities. The urine is 
often increased in quantity, but voided w^ith pain. Death 
may take place during the stage of prostration, which is 
very intense, or may be preceded by delirium and con- 
vulsions. Insensibility is sometimes produced by the 
taking of large doses. Cases of chronic poisoning by anti- 
mony are characterized by great weakness and exhaustion, 
accompanied by nausea, vomiting, and purging. In cases 
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of antimouial poisiming, should vomiting not have been 
^itidneed by the poison, the fauces should be tickled and 
hot water and milk administered, the stomach-pump being 
used as a laiit i-esource. As soon as the poison has been 
removed from tlie stomach strong coffee should be given, 
followed by opium. 

The antidotes are any substances that contain tannin, 
such as cinchona bark, green tea, infusion of nntgalls, and 
decoction of oak bark, etc. As well known, infants and 
young children tolerate large doses of tartar emetic, espe- 
cially when suffering from diseases of the larynx and 
lungs. Three-quarters of a grain has nevertheless proved 
fatal in a child, and two grains in an adult. The i-ecov- 
eries reported after the taking of large doses were Tvithout 
doubt due to the poison having been rejected by the stom- 
ach, vomiting having been promptly induced. Death may 
take place within a period varying from a few hours to a 
few days, though it may not take place for many months. 
The [wst-mortem appearances usually found are inflamma- 
tion of the mucous membrane of the stomach and intes- 
tines, and in some cases of the brain and lungs. The 
liver is frequently enlarged and softened, and appears to 
have undergone a fatty degeneration. 

In the extraction of tartar emetic from the stomach the 
contents of the latter should be diluted with water, filtered, 
and acidulated with tartaric acid, and then sulphuretted 
hydrogen gas passed through the liquid, by which means 
the orange sulphide of antimony, which is soluble in sul- 
phide of ammonium, will be precipitated. Should anti- 
mony fail to be detected by this method, then Marsh's or 
Reiusch's test should be tried. Antimony is absorbed in 
the system, and may he found in the viscera, blood, urine, 
the same methods being made use of as in the caa 
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arvviiKiil jKiisoiiiiig. It' tliu quantity of antimony »iis- 
{HKted to l>e pivHent is vory siimll, a coil of pure zinc foil 
wound around u platinuiu foil may be suspended in a 
iveak ooidilied solution, when the metallic antimony will 
be dejiositetl ujMtii the platinum. The deposit so obtained 
sltonld then be washed and digested in nitric acid until 
it is dissolved, and the solution then evaporated. The 
residue, being acidified, should then be treated with sul- 
pluircttwl hydrogen. It may be mentioned, in this con- 
nection, as tartar emetic is very often prescribed medit^i- 
nally, that tlie medical examiner should be very cantious 
in attributing deatli to poison in case of finding this salt 
in the slomaeli, unless it were obtained in quantity far ex- 
ceeding that of ordinary doses. 

The symptoms and post-mortem appearances presented 
in i«8CH of ixiirtoning by chloride or butter of antimony 
resemble rather those pi-odiiced by mineral acids than by 
tartar emetic. C'lilorJde of antimony when tlirown into 
water yields a cojiioua white flaky precipitate, the oxy- 
ddoride or innvder of Algarofh. Tiie latter is soluble in 
tartario acid, and turns oranfje-rc<l when touched by sul- 
phide of ammonium. 

J'oiiwhu'k// hti mereury. — While all the mercurial com- 
pound.", coriiisive sublimate, enlomel, red and white precipi- 
tates, re<l osido, etc., aiv all more i>r Ims jwisonous, mercuric 
chloride or corrosive sublimate, fnnn a medico-legal [wint 
of view, is the most inqMirtant. 

Tlie symptoms in eases of acute mercurial poisoning ajv 
pear usually immediately after t)ie poison is taken, a burn- 
ing pain being at once felt extending from the throat to 
tlie stomach, Tlie face becomes flushed. The mouth and 
tongue look white and shrivelled, afl if lliey had lieen 
thoroughly painted with silver niti-atc. Tlie bn-athing is 
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difficult, tilt' jtiilse thready. The abdomen is paiuiiil and 
swollen, the j>ain l*eing iuerease*! iijkhi pressure. The 
Htools are bloody. The thiret is intense, and a white, 
Htriiigy, or bloody mucus is vomitetl. The urine is more 
or less suppressed. The skin is cold and clammy. Sali- 
vation usually sets in alrent the third day. Death gene- 
rally takes place soon from colla|>se, tliough it may be pre- 
ceded by eonvuiaions and coma. The antidotes, white of 
e^, or wiieat flower mixed with milk, should be given at 
once, and in most cases continned two or three times daily 
for some ^veeks. The white of one e^ may be conBidered 
as sufficient to neuti-alize four grains of cori-osive subli- 
mate. As the vapora of mercnry are poisonous when in- 
haled, it not unfi-equently happens that those who are en- 
gaged in working menfiirial ores, in looking-glass plating, 
water-gilders, barometer-makers, are poisoned in this way, 
the fumes being given off from the metal even at ordinary 
temperatui-es. Such cases are usually chronic in character. 
The symptoms begin with nausea and vomiting. Cop- 
pery taste in tlie month and pains in the stomaeh are 
constantly occurring. The breath becomes fetid and 
swallowing difficult. A hacking cough sometimes follows, 
with haemoptysis. Ultimately salivation becomes very 
noticeable, accompanied with red, painful, swollen, and 
even ulcerat*!d gums. Tremors and convulsive move- 
hients of the limlw finally become well markeil, and the 
patient soon dies unless actively treated. The smallest 
quantity of cormsive sublimate known to have proved 
fatal is three grains. Death usually takes place within a 
period varjnog from throe to six days, though it has oc- 
curred within half an hour in some cases, and been pro- 
tracted in others more than two weeks. 

On post-mortem examination the salivary glands are 
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found enlarged. The alxlomen is usually tympanitic. 
The mucous membrane of the mouth and throat presents a 
grayish-white color, at times being exceedingly inflamed 
or corroded, or even in a sloughy condition. The stomach 
is often very much inflamed, and is frequently covered 
with a slate-colored layer of finely-divided mercury, or, in 
cases of putrefaction, with a black precipitate of sulphide 
of mercury. The intestines and urinary bladder are often 
also much inflamed. In order to determine the presence 
of mercury in the stomach the contents of the latter should 
be mixed and crushed in a mortar, alcohol being added to 
facilitate filtration. The mixture, being acidified with hy- 
drochloric acid and gently warmed, should then be fil- 
tered, and the filtrate tested by sulphuretted hydrogen and 
Reinsch's test. In order, however, to obtain corrosive 
sublimate from the stomach, the contents should be con- 
centrated by evaporation, and then shaken with a large 
bulk of ether, which is a powerful solvent of corrosive 
sublimate. The ether must then be carefully decanted and 
distilled at a gentle heat, the residue being then appropri- 
ately tested. Corrosive sublimate may be found in the 
urine within two hours and in the saliva within four 
hours after the taking of the poison. In examining the 
urine about fourteen ounces should be evaporated down 
to one ounce and acidified and filtered. The filtrate 
should then be boiled with a piece of bright copper and 
placed in a reduction tube. The saliva may be tested by 
observing whether a piece of bright copper becomes tar- 
nished when placed in saliva acidulated with hydrochloric 
acid. Among the tests for the mercurous salts may be 
mentioned liquor calcis, which throws down a black pre- 
cipitate (black w^ash). Iodide of potassium gives an olive- 
green precipitate, chromate of potassium gives a bright red 
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precipitate. With mercuric salts liquor calcis gives a yel- 
low precipitate (yellow wash). AVith corrosive sublimate ■ 
liquor ammonia gives a white precipitate. Iodide of po- 
tassium gives the si'arlet iodiiie of mercury. 

From a mwlico-l^al point of view it is important for 
the practitioner to bear in mind that the symptoms of 
mercurial salivation closely resemble those due to cancriim 
oris or gangrene of the mouth, as suits for damages have 
been brought against physicians by their patients on the 
charge that they had been poisoned by the mereury admin- 
istered, when they were really suffering from one or other 
of the diseases just mentioned. Indeed, suits for mal- 
practice have been instituted in which it was afterwards 
shown that no mercury in any form whatsoever had been 
prescribed. In cases of this kind the chemical analysis 
of the saliva would at once settle the question. 

Poisouhig by lend. — The most important salts of lead, 
from a medico-legal point of view, are the acetete and 
carbonate, though other preparations of lead are used for 
medicinal purposes. Cases of acute lead j)oisoning are 
very rare, and when they occur result from accident. 
Soon after swallowing acetate of lead, or sugar of lead, a 
metallic taste, dryness in the throat, and tliirst are expe- 
rienced. The most prominent symptom, however, is severe 
colicky pain, which is intermittent, but is relieved by pres- 
sure. Constipation is invariably present, the muscular coat 
of the intestines being paralyzed. The urine is scanty and 
red, cold sweats, cramps, paralysis of the lower extremities, 
appear as the case progresses, followed often by tetanic 
spasms and convulsions. 

In treating cases of acute lead poisoning emetics should 
be given, and if vomiting should not be induced by these 
means then the stomach-pump should be resorted to. The 

I 
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untidoteH are the soluble ulkaline and earthy sulphates; 
the sulphate of magnesium is the best, and should be ad- 
ministered with eggs, opium being given to allay pain. 
The amount of acetate of lead that would prove fatal^ and 
the length of time that would elapse before death took 
place, are uni«rtuin. Cases of chronic or slow lead poi- 
soning or saturnine poisoning are of very frequent oocur- 
i-ence, owing to the various ways in which lead in one 
form or another may \ye introduciHl into the system. It may 
Ik? swallowed in drinking-water or applied in the form of 
cosmetics or hair-dyes, or inhaled in the form of fumes, as 
by artists, painters, plumbers, and workmen engaged in the 
manufacture of white lead. 

The symptoms that appear first in chronic cases are col- 
Iwtively known as lead colic, among which the blue line 
at the margin of the gums is very characteristic, and those 
later as lead palsy. On post-mortem examination in cases 
of acute lead poisoning, inflammation of the alimentary 
i!anal may 1x3 found ; but, not unfrequently, no lesion of 
any kind is present. In cases of chronic poisoning no 
special lesion is found, with the exception that the intes- 
tines are usually in a contracted condition and the muscles 
specially affected flabby. Lead, however, is found in the 
bones, brain and spinal cord, and viscera. In extracting 
lead from the stomach the contents should be treated with 
dilute nitric acid in order to form nitrate of lead, the 
latter being then treated with sulphuretted hydrogen. If 
the lead has, however, been rendered insoluble by any 
organic matters normally present, or by the antidotes, then 
the contents of the stomach should be first incinerated, 
and the ash treated in the manner just mentioned. The 
black precipitate so obtained can be shown to contain 



MEDICAL JUHI8PKUDESCB AND TOXICOLOGY, 205 

lead by rediioiug it bj- lueanK of i^hart'oal and tlit' blow- 
pipe. 

Poutoniuy by copper. — TIte salts of copjtei- are rarely Ufied 
fur bomioidal or suicidal piirposc-s. Most cases of )K)isuning 
by copper result from accident, bciug caused, for example, 
by kcepiiig food, or cooking, in copper vessels. Green car- 
bonate of copper, or natnial veidigris, is formed under such 
olrcuuistaucea, and is verj' poisonous. All tlicttalts of copper 
are poisonous. The sulphate, or blue vitriol, and tJie subace- 
tatc or artilicial verdigris, aiv the most important from a 
medico-legal point of view. In lai^e doses sulphate of 
copper is a powerfiil emetic; fatal results are often on that 
account prevented, tlie poisonous matters swallowed being 
at once rejected by the stoma<!li. Among the other syni[>- 
tt)ms presented are thirst, abdominal pain, purging, sup- 
pression of urine. Jaundice. In casea of copi>er poisoning, 
vomiting should be induced, or the stomacli-pump resorted 
to in case the poison has not produced tliat effect. White 
of (^, mixed with eggs and milk, should be freely ad- 
ministei'ed. On post-mortem examination the body will 
ho found tt> pi-esent a yellow color. The mucous mem- 
brane of the stomach is UBually inHamed, and its contents 
arc of a blue color. An ounce of sulphate of copper has 
proved fatal ; hut the quantity necessary to destroy life, as 
well as the period at which death occurs, is variable. lu 
extracting a salt of cojijicr the contents of the stomach 
should be evacuated and treated with dilute h)'drochloric 
acid and iiltei'ed, the filtrate being then treated with sul- 
phuretted hydrogen. The blackish-brow u pi'ecipitate of 
sulphide of copper should then be converted into the 
nitrate by the addition of nitric acid, and the latter salt 
tested. A convenient test for salts of copper is liquor am- 
monite, which gives a bine precipitate; the latter, when 
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dissolved in an excess of ammonia, forms a beautiful sap- 
phire-blue. 

Poufoning bjf zinc, b'unnuthj etc, — Cases of poisoning from 
zinc are comiKuratively rare. Of the different preparations, 
the sulphate and chloride^ the latter often used as a disin- 
fectant, neeil only be considered. The symptoms of poison- 
ing by zinc re:!emble those due to sulphate of copper. Half 
an ounce to an ounce has proved &tal. In some instances 
deatli has occurred within fourteen hours. The post-mortem 
appearance pre^nted is inflammation of the alimentary 
canal. The best antidote is albumen. Bismuth, more par- 
ticularly the subnitrate, deserves mention on account of its 
being frequently, adulterated with arsenic. Indeed, the 
finding of arsenic, when the cause of death was allied to 
be iK)isouing, has been acx>ounted for in more than one 
instance on the supposition that it was given in the sub- 
nitrate of bismuth administered. With respect to the 
preparations of chromium, it should be mentioned that not 
unfrequently fatal cases of poisoning have resulted from 
persons eating cakes and buns colored yellow by means of 
chromate of lead. Although the various preparations of 
tin, iron, silver, gold, and manganese may all prove fatal 
when taken in large doses, as they are so unlikely to be 
used for poisoning purposes, and of thus becoming the 
subject of medico-legal inquiry, their special consideration 
can l)e dispensed with. 

Of the irritant poisons of vegetable origin oxalic acid is 
the most important. Resembling sulphate of magnesium 
or Epsom salts, for which it is readily mistaken, and being 
easily procured either as oxalic acid or as salt of sorrel, salt 
of lemons, potassium oxalate, it is not unfrequently taken by 
accident or for suicidal purposes. The symptoms of poison- 
ing by oxalic acid are a hot, burning, acid taste during swal- 
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lowing, followed by pallor, clammy perspiration, extreme 
prostration, abdominal paiii, accumt)anied with vomltiug. 
If the poison be dilut«d, the vomiting may be protracted. 
In some cases, however, there is no vomiting at all ; in 
, othei's it may continue incessantly until death The nerv- 
ous system appears to be also remotely afiected, as, in cases 
of recovery from oxalic acid poisoning, spasmodic twitch- 
ings of the facial muscles, temporary loss of voice, numb- 
ness and tingling of the legs have been observed In 
treating cases of oxalic acid poisoning, maguesia, plaster 
I from the walls, cbalk or carbonate of calcium, should be 
f given ; the last is the best remedy, as it forms with oxalic 
acid file inert calcium oxalate. Vomiting should after- 
ward be induced by an emetic of sulphate of zinc. Alka- 
lies and their earbonatce shiiiild not be given, however, 
under any circiimstoucp^, as the salts formed would be as 
poisoudus as the oxalic add. The raucous membi-ane of 
the mouth, tongue, and throat ap{>oars as if bleached. The 
stomach is often black, and even gangrenous, though per- 
foration is rare. It often contains a dark-brown liquid. 
One draclun of oxalic acid has proved fatal Death may 
take place very ijuickly, or may be protracted several days. 
Through the addition of acetate of lead to the contents of 
llie stomach previously filtered oxalate of lead is precipi- 
tated ; the latter being treated witli sulphuretted hydrogen, 
oxalic acid is set free and the lead is precipitated as sul- 
phide of lead. 

A convenient test for oxalic acid is calcium sulphate, 
which gives a white precipitate of calcium oxalate aoluble 
in mineral, but insoluble in v^etahle acids. It may be 
mentioned, in this connection, that both tartaric and acetic 
acids have proved fatal wtien taken in doses of an ounce. 
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III tlio troatiiioiit of suck eases, magnesia, chalk, or the 
alkaline carbonates may be given. 

Poirnnintj by carbolic acid. — Carbolic acid, sometimes 
(*aIlo<l coal-tar creasote, is so extensively used as an anti- 
septic and is so |)o\verful a ])oison that it demands at least 
brief mention. The symptoms of poisoning are vertigo 
and intoxication, accompanied by intense burning pain 
in tlie mouth and stomach, with vomiting of frothy 
mucus. The pupils are contracted ; the pulse rapid and 
intermittent. The urine is frequently suppressed ; what*- 
cver is passcnl is dark-colored and smoky ; convulsions and 
con)a often sui)erveno. In treating such cases oil and de- 
nuilanit drinks, sulphate of sodium or Glauber's salts may 
be administered, and the stomach-pump should be used. 
With any treatment, however, ^here is but little chance of 
HK'overy. Six or seven drops having caused the most dan- 
gerous symptoms, it is to be expected that death will 
follow almost iinnuKliately afl^r the taking of any large 
(luantity. Indeed, death has been known to take place 
within ten minutes after swallowing about an ounce of car- 
bolic acid, though life may be protracted two or three days. 
As a general rule, after death the mouth, oesophagus, and 
stomach are found white and corroded. The lungs are usu- 
ally found much congested ; the brain occasionally so. Car- 
bolic acid can be usually found in the urine by agitating 
the latter with an excess of ether, removing the ether by 
means of a pipette and evaporating. The minute oily 
residue left has the character of that acid. The best gen- 
eral test for carbolic acid is probably its odor. There are 
a number of well-know^n substances, such as croton oil, 
ergot of rye, the fool's parsley (ajthusa cynapium), elate- 
rium obtained from the wild cucumber, water dropwort 
(cenanthe crocata), castor-oil beans, seeds and wine of col- 
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I diii'iim, Liiwbaiie (ciciita virosa), oil of savin procured from 
1 the hiys of jiniipenid sabina, yellow jcssaminp, vpratrum 
I'viride, aud the other species of hellebore, all of which 
h puMsms ]K)isoiioiie |iro]>erticii uf an irritaut elmiiicter. As 
I cases of poisoning by these substances are usually accidental 
character and unlikely to liecome the subject of meilico- 
Llegnl inquiry except in the case of oil uf saviu ofleu iLSt-d 
8 an abortive, it will not be iie<«ssary to dwell upon their 
Pcliaracteristic properties. 

The symptoms caused by eating poisonous fungi oAcn 
Iresemhling those due to poison administered with homi- 
■iiidal intent demand some consideration on the part of the 
f.medicid jurist. As is well known, while certain fungi 
I may be eflt4>u usually with impunity, there arc otliers which 
ivariably prove poisonous. The symptoms which lullow 
I'the eating of poisonous mushrooms, and which usually 
liapjiear within an hour, are giddiness, thirst, abdominal 
fpain, vomiting, purging, sweats, dimness of vision, de- 
lirium, convulsions, and coma. Deutli usually takes jiloce 
\vitfiin twenty-four hours. In treating such cases (he 
stomach-pump should \>e used and an emetic of sulphato 
of zinc and castor oil should be administered. On jtoat- 
mortem examination the stomach and intestines are usually 
found inflamed and may be even gangrenous. The contents 
of the stomach should be carefully searched for the gills 
and spores of the mushroom suspected to have been the 
cause of [Hiisoning, aud the particular fungus by tJiese means 
identified. 

The irritant poisons of animal origin are cantharides 
aud the jioisons developed under certain circumstances in 
food. The 8ympt')inH of poisoning from the powdered 
cantharis vesiwitoria, or Simnish fly, or the tincture of 
cantharidcs, arc [laiu in swallowing, a Iturning sensation 
in the mouth aud stomach, thirst, vomiting, and btotxly 
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st<M»ls, priapism, iiifluinnuitioii aiul swelling of the geni 
talia, aiul iHiitsioimllv eoiivuLsioiis ami delirium. I 
tivatin^ a esiscHtf |H)is<)nin^ from such a cause^ emetics an 
thick warm litpiids should l)e administered, opiates shoul 
Im» ^ivcu in the form of enema, and suppositories au 
livchr.*; applicnl. On iK>8t-nu)rtem examination the mi 
rons memhnnie of the. alimentary canal and urino-genilar 
tnu't will he found inflamed. Portions of the wings an 
win;r-<'ases of the inse<^t, which n^sist putrefaction for 
lonir time, should Ik? hK)ktHl for, e8|)ecially in the large ir 
testinc. An oun<v of the tincture of eantharides ha 
j)rovc<l lata), death taking place in twenty-four hours. 

Apart IV«un trichinosis proilucixl hy eating raw jwrl 
the imi'-ciilar tissue of which is infested with the minut 
worm, the trichina spiralis, poisonous effects are frequent! 
]>r(Klu<'e(l l>y eatinjj: food in a state of putrefaction induce 
by micro-nr^anisMis, bacteria, etc., or food containin; 
ptomaines or cadaveric alkaloids, so called on account € 
the manner of their ])nKlnction and of their eff'ects wlie: 
introduced hito the system. The poisonous eifects fr€ 
(juently produced hy eating meat, sausage, chec»se, fisl: 
mussels, and putf paste among vegetable foods, apjx^ar to b 
due to the presence of (Mther micro-organisms or ptomaiiu*? 
The symptoms and ])ost-mortem api)earances in all sue 
cases are those of an irritant poison — giddiness, nausei 
cramps, vomiting, purging, the mucous membrane of th 
alimentary canal being ibund inflamed. As to what pai 
ticular micro-organi>m should be attributed the chaiigf 
develoj)ed in food, making it poisonous; as to the exac 
nature of the ptomaines which cause i)oisoning when intre 
duced into the system in some j)ers()ns, but give rise to n 
inc(mvenien(*e whatever in oth(Mv, considerable diiferenc 
of opinion still prevails among bacteriologists and toxicohj 
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gists. It is tu be regretted, particularly from a mcdia)- 
legal point of view, that so little has been detinitely estab- 
lished with ref'ereucc to the nature of sut-li urganisras and 
poisonous priudples, inasmuch as atttrnpts have been 
made in cases of uiidoubttid poisoiiiug to account for the 
latter on the anjijiosition that the person waa poisoned by 
the food eaten rather than by the poison actually adminis- 
tered with homicidal intentions. 

Netirolic piihone. — "With opium we begin the considerar 
tion of neurotic poisons, or that class of poisons which 
affect more jiarticularly the great nervous centres — the 
brain and spinal cord. The symptoms pro<luc«l by neuro- 
tic poisons are usually headache, giddiness, drowsiness, 
stupor, delirium, convidsions, paralysis, there being, how- 
ever, little or no inflammation of the mucous membrane of 
the alimentary canal, as was seen to be so common in cases 
of poisoning by irritants. The post-mortem changes in cases 
of neurotic poisoning are but few, and not well marked — 
more or less fulness of the cerebral vessels being observed, 
bnt rarely accompanied with effusion of serum or blood 
in the bcain. 

CF.BEBKAr, Neurotic Poisons. Pohoimi(i by opinm, 
—In addition to the different pre]mrations of opium tliat 
I are used medicinally there are a number of patent medi- 
[ (snes which contain this drug or some of its alkaloids, 
I among which may be mentioned Godfrey's cordial, Dalby's 
I carminative, Winsh^w's soothing syrnp, Ijocock's pulmonic 
I wafers, Battlcy's liquor, ete. It is on this accoimt that so 
1 many cases of poisoning are duo to opium, the drug being 
taken, in one form or another, either accidentally or suicid- 
ally, or administeiMHl to others with homicidal intent. 

Opium, the concrete juice of the unripe capsule of the 
poppy (pii^Mvcr somnilerum), la a complex sulistance con- 
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taining a niinil>er of active principles, the dnef of whk) 
are morpliia, mecoiiic acid, naw«tiiin, wxlpia, iiarcJne, i 
baine, papaverine. From u raediwj-legal jwint of vieifa 
however, morphia and meconic acid art! the most imp* 
ant of these principles, as by their reactions the preecnc 
of opium is recognized. 

The symptoms of opium poiamiug are gidtUneR 
drowsiness, stupor, profound sleep, flushed face, slow a 
stertorous breathing, eves closed and'jiupils contracted, : 
sensible to light, pulse rapid and small or free and alow, 
skin moist and cool. The i>atient, from being aroused 
and kept awake only \vith difficulty, soon passis into a 
comjtletely comatose condition, death taking place from 
apoplexy, collapse, cunvulstous, though usually trauquilly. 

These symptoms may appear within a few minutes afier 
taking the drug, or be protracted for several hours, awxn-d- 
ing to the condition of the system and the mode of ad- 
ministration; opium, as is well known, acts more powerfully 
on a full than an empty stiimach when the person is at 
rest than when taking exercise, and in a liquid rather than 
in a solid form. The effects of taking opium habitually 
and for a long time are emaciation, loss of appetite, con- 
stipation, failure in mental and physical vigor, neuralgic 
pains, premature old age, and death. The smallest ' 
quantity of opium known to have produced death is four V 
grains. The amount that can be taken without producing . 
death, however, by those persons habitually using opium 
is almost incredible. Indeed, over four thousand drops of 
laudanum have been taken daily by a ]>erson with whom 
the author is intimately acquainted, and DeQuincey is said 
to have taken as much as nine ounces. Death may take 
place within au hour or be delayed several hours. If the 
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patient survives over twelve lioiire, theeliaiice of i-ecovery 
its giKid. 

The post-mortem changes in cases of opium poisoning 
are neither well-marked nor constant. Owasioiially the 
cerebral vessels are found in a turgid condition, with some 
siib-arachnoid etf'uHioii of seniiii at the Imse of the brain or 
ai-ound tiie spinal mnl. 

In treating cases of poisoning by this sulwtance, tlie opium 
should lie removed by means of the stomach-pump as soon 
as possible, or by an emetie sneh as sulphate of zinc or 
mustard water, ('old water should l>e dashed over the 
face and chest in oi-der to overcome the incn^asing lethai^. 
Strong coffee should also l»e adniiuistereil, and the patient, 
to be kept aroused, must hti made to walk between two 
attendants. Atropia should be administerKl liy]KKlermic- 
ally, the effects upon the pupils l>cing carefully watched. 
Shonld alt such remedies fail, then electro-niagnetism may 
be resorted tu. The symptoms of poisoning by morphia, 
the most important of the principles of opium, differ only 
from those produced by the drag itself in manifesting 
themselves sooner and in tending to produi^e convulsions 
more frequently. Que grain of morphia has in more than 
one instance proved fatal, and less than a grain when ad- 
ministered liyiMidermically. Tiie external application of 
morphia has also been followed hy fatal results when applied 
externally to an abraded surface. The post-mortem ap- 
l)earain*3 presented in cases of morphia poisoning do not 
differ from those already described as being caused by 
opium. 

Thei-e is no diretit chemical test for opium. As every 
watery solution ivntains, however, meconatc of morphia, if 
the latter salt can by any means be shown to exist in the 
contents of the stiimach, the vomit, or the tissues, then in 
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this indirect way the presence of opium may be considered 
as having been demonstrated. The principle of the analy- 
sis is based upon the possibility of decomposing the meco- 
nate of moq)hia that may be present, and then re-obtaining 
the acid and salt constituting the alkaloid as meconate of 
lead and acn^tate of morphia. The process consists in fil- 
tering the contents of the stomach — any solid matters being 
finely divided and well mixed with liquid. If acetic acid 
be addeil and then a(?etate of lead, meconate of lead will be 
prcKjipitated, acetate of mori)hia remaining in solution. The 
mixture is then filtered and tested in the following manner : 
The solution containing the acetate of morphia is divided 
into two ))arts. To one part is added a solution of peixjhlo- 
ride of iron, by whicli a greenish-blue (»lor is produced. 
To the other part, evai>orated to dr}'ness, nitric acid is 
added, by which a yellow color l)ecoming orange-red is 
developed. Tlic precipitate containing the meconate of 
lead is diffused in water, through whicli sulphuretted hy- 
drogen is then passed, by which sulphide of lead is pre- 
cipitat<'d and ni(H'onic a(nd left in solution. To the latter, 
on the addition of percliloride of iron, a blood-red solution 
will be fornunl. It nnist be rcmemlKTcd, however, that 
even in cases where there was every reason to suppose that 
opium had been given, and when the analysis was made 
with the greatest care, not a trace of either meconic acid 
or morphia could be found. 

PoiHoniiu/ hij alcohol. — The poisonous effects of alcohol 
are either of an acute or chronic chamcter. The symp- 
toms of acute alcoholic ])ois()ning are unsteadiness of gait, 
incoherent talking, stupor, and coma. The featui'es have 
a vacant ex])ression, or may be ' suffused and bloated. 
The lips are livid, the pupils arc unnsnally dilated, bloody 
froth ai)pears upon the lips, the breathing becomes difficult 
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and then stertorous. In Ivt-atiug such caws fmetics sliotild 
]k admin istei-ed, or tliu stomach-pump used, cold aSueions 
employed, and ammonia aud coffee given. On |)ost-inor1em 
examination tlie mntims membrane of tlie alimentary 
canal, the loDga and brain may l)e found congested, with 
serons effusion under the arachnoid and in tlie ventricles. 

Alcoholism, or chronic poisoning by alcohol, as already 
mentioned, is the proximate cause of numerous diseases, 
such as cirrhosis of the liver, fatty liver, epilepsy, gastritis, 
disease of the kidneys. Alcoholism indirectly favors the 
production of, and the mortality of, disease in general by 
diminishing the resisting power of the system. The per- 
ceptions finally l)ecome blunted, the moral and intellectual 
faculties are perverted by its habitual use, until nt last the 
victim becomes a dipsomaniac. Alcohol can be obtained 
from the stomach by distillation. The contents of the 
stomach, if acid, having been neutralized by sodium car- 
bonate, should bo distilli-d. The distillate, having been 
mixed with calcium chloride, must [« then rt'diatiiled. The 
second distillate should then lie shaken np with dry sodium 
carbonate, the suj>cniatant fluid lieing drawn off for testing 
pur|X)ses. 

Pomoniiiff Itif niucMciU:n. — The cerebral neurotics in- 
clude the antesthetics ether, chlorolbrm, and chloral hydrate. 
The symptoms produced by ether are very much the same 
as those of alcohol. When inhaled, slow, prolonged, ster- 
torous breathing I'esnlts, the surface of the body feels cold, 
the lii« become blue, the face pale. The pulse is at first 
accelerated, but is afterward slowed. The muscles become 
relaxed. The cvcm are fixed and glassy, the pupils dilated, 
An«e.sthesia becomes deep, coma following with entire loss 
of sensation. Nausea and vomiting frequently oci'ur. In 
poisoning by litpiid ether, the stomach-pump should be 
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employed, emetics being given aftemard. When inhala- 
tion has been carried too far, the patient should have plenty 
of fresh air, cold aifiisions should be applied, and artificial 
respiration and galvanism resorted to. Congestion of brain 
and lungs, and the heait-cavities filled with liqnid dark 
blood, are usually found upon ix)st-raortem examination. 
The moile of extracting ether from the contents of the 
stomach is the same as that made use of in the case of 
alcohol. 

The symptoms produced by chloroform when swallowed 
are those of an irritant poison, but when inhaled the 
symptoms resemble those caused by ether, but appear 
much hiore rapidly; Death is caused by paralysis of the 
respiration and circulation, the nerve-centres being prob- 
ablv directlv affected, as death in some cases is almost in- 
stantaneous. In treating cases of chloroform poisoning, if 
the chloroform has boon taken in a liquid form, an emetic 
should be resorted to, or the stomach-pump used, and 
stimulants administered. If the chloroform has, however, 
l)een inhaled, with the first dangerous symptoms it should 
be instantly discontinued and fresh air admitted, as a few 
drops of chloroform may prove fatal in as many seconds. 
Water should be dashed in the face, the tongue pulled out, 
artificial respiration practised, and the galvanic current 
applied. The post-mortem appearances presented in cases 
of chloroform |)ois()niiig are those of death due to as- 
phyxia. Chloroform can be extracted from the stomach by 
distillation and tested by passing the vapor through flame, 
by which it will lu» decomposed into carbon, hydrochloric 
acid, and chlorine. The carbon will be recognized by its 
black deposit, the acid by reddening litmus, and the 
chlorine by applying starch paper di])pe<l in a solution of 
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potassium iodide; the latter being dett>ni()"stil and the 
iodine set free, the starch will become blue. 

Chloral hydrate, so miieli used at the present day to 
procure sleep, is on that account not iinfreqciently a canse 
of death, over-doses being taken accidentally. In cases 
of poisoning by it the face Ijecomes flushed ; the pupils, 
at first contracted, are then dilated ; the pulse is quick ; 
profnimd sleep is induced, which pass^ rapidly into coma 
through cessation of the circulation and respiration. The 
action of chloral hydrate may be possibly due to its decom- 
position in the system, probably in the blood, into an alka- 
line forraiatc and chloroform. As thirty grains of ohloml 
hydrate have proved fatal, that amount can hardly be cou- 
sidei'etl a safe dose to begin with. JCevertheiess, as much 
an an ounce has been taken at once witli impunity. 

Among the cerebral neurotics should be included carbon 
monoxide and carbon dioxide, as the effects of both these 
gases when inhaled are ven,' similar to those produced by 
narcotic poisons. Carbfjn monoxide is produced when 
charcoal is burned, and frequently collects in pits, cellars, 
wells, and mines. Carbon dioxide, as is well known, is one 
of the principal products of respiration. The symptoms 
of pi)isoning by both these gases are essentiallj- the same — 
giddiness, headache, drowsiness, insensibility, and coma 
being the most prominent. 

In treating cases of carbon monoxide poisoning vene- 
section and transfusion of arterial i zed, defibrinated blood 
should be tried. In catses of poisoning by carbon dioxide 
the jaticnt shoulil be given plenty of fresh air, the cold 
douche, galvanism, and stimulants applied, artificial respi- 
ration practised, etc. It will be found much more difficult, 
however, to revive a person affected by carbon monoxide 
gas tliBTi by carbon dioxide, the poisonous effects of the 
latter being transitory, whereas carbon monoxide in dis- 
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p]u(M*iig the oxygen of the blood and forming a somewhat 
stahle compound with the haemoglobin renders respiration 
very difficult. Suicides are frequently committed, more 
i»s|>ecially in France, by inhaling charcoal vapor; and 
<leath is often caused accidentally in this country in the 
same way, as in those cases where persons hav^e gone to 
sleep in a room with a charcoal fire burning without a fine. 
The absorbing effect of carbon monoxide blood upon light 
transmitted through it has already been referred to in con- 
nection with the sj)ectroscopic examination of blood. 

Spinal Neurotic Poisons. Poisoning by strychnia. — 
Strychnia, one of the most important of poisons on account 
of Ixjing so frequently taken accidentally or suicidally, as 
well as given with homicidal intent, exists, together with 
brucia, in the seeds of the strvchnos nux vomica, a tree 
found in India. The seeds owe their poisonous properties 
to these two alkaloids, and as the symptoms of poisoning, 
etc., by nux vomica are the same as by strychnia, we may 
pass at once to tlie consideration of the latter — merely 
mentioning that tliirty grains of nux vomica, about the 
weight of one s(hm1, and three grains of the alcoholic ex- 
tract have proved fatal. Sirvchnia is not only used medi- 
cinally, but is readily obtainable otherwise, entering largely 
into the composition of tlie so-called vermin-killers, Batt- 
ley's vermin-killer containing as much as 23 per cent. 

The first syni])tonis of strychnia poisoning, appearing 
usually within from ten to twenty minutes after it is taken, 
are a general uneasiness and restlessness, followed by a 
feeling of suffocation. The muscles begin to twitch and 
the head and limbs to jerk, and then violent tetanic con- 
vulsions come on, involving the whole body. The legs 
are stret(^hed out stiffly and separated, the feet arched 
and turned in, the arms are flexed and drawn across the 
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chest. Tfie head and Ixxly are so bent Imck tlmt opis- 
thotonos siijterveiips, the patient resting npon his liead nnd 
heels. The respiratory movements are arrested by the 
niiisciilar spasm, the face becomes hvid, the pnpils diiateil. 
The muscles of the mouth are bo contraL-ted as tn give rise 
to a Lroad grin, the risiis sanlonicus, and lockjaw is fi-e- 
quently present, though one of the later symptoms. In- 
tense tiiirst may be experienced. The paroxysm may last 
from half a minute to several minutes; subsiding, it is 
followed by relaxation, the patient being bathed in perepi- 
ration and utterly prostrated. In a short time, sometimes 
within a few minutes, the paroxysm returns, l)eing 
brought on by the slightest cause — a breath of wind, a 
slight noise, an effort to move. It increases in frequency 
and violence; death results usually in between five and 
six hours from asphyxia or exhaustion, the mind remain- 
ing clear almost to the last. As small a quantity as the 
one-sixteenth of a grain of strychnia has proved fatal in 
a child, and the onc-fonrth of a grain in an adult. It 
should he mentioned that the action of strychnia, when 
administered hypodermicaily, is far more powerful than 
when given by tlie mouth. In the tivatment of strychnia 
])oisoning, emetics should be given at once, and the 
stomach-pump used if the lockjaw permits of it. Lock- 
jaw can sometimes be overcome by chloroform, the ad- 
ministration of wliicli is often attended in other respects 
with good results. The thirst can he relieved by strong 
tea better than hy anything else. Calabar l>ean, ou account 
of being a spinal depressant, should be tried ; and bromide 
of jKitaesium in lai^e doses, morphia, atropia, chloral 
hydrate, nitrite of amyl may also prove efficacious as 
antidotes. 

On post-mortem examination the brain and spinal cord 
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may l)e ft^md verv much congested, with effusion of blood. 
Kigur mortis may lie prolonged for several weeks after 
death. In extracting strychnia from the stomach the 
oif^anic mixtiii-e should lie first acidified with acetic acid, 
and siifticioutly dihited to make filtering easy. The fil- 
trate, having l)ecn evaporated to the consistency of a synip, 
should Ik' then heated with eight or ten times its bulk of 
alcohol, and again filtered, the liquid being distilled off. 
The filtrate should then \\e saturated with liquor potassse 
and siiaken up with its own bulk of ether. The acetate 
of strj'chnia, previously formed, being now decomposed by 
the ]>otassa, the stryc^hnia is precipitated and is taken up 
by the ether. Any ctJoring-matter present may be re- 
moved by sulphuric acid. In order to insure the perfect 
purity of the strychnia the above process should be re- 
j)cateil two or three times. Strychnia may be recognijsed 
by its bitter tasto, by the tetanic convulsions that it pro- 
duc*es when injtvttHl subontaneously into a irog, and by the 
])hiy of coloi-s it exhibits in the presence of nascent oxy- 
gen. It is i)r()l)al>]y tlio bittoi-est substance known. In- 
detnl, only one ^rain ^ives a bitter taste to several gallons 
of water. In the absence, therefore, of such substances as 
morphia, ([uinia, aloes, colocynth, quassia, characterized 
also by having a hitter taste, a substance possessing this 
quality and alloo:(Hl to have caused death should certainly 
l)e tested still furtlier for strychnia. The delicacy of the 
physiological test, that is, of causing convulsions in a frog 
by the suhcntaneons injection of strychnia, may be appre- 
ciatcHl from the fact tliat convulsions follow the injection 

of only y-yiiro^'^ P^^'^ of a grain. 

The color test is ])erfonned by adding a dmp of pure 
sulphuric acnd to a small piece of strychnia on a white por- 
celain surface, the strychnia, if perfectly pure, being dis- 
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1 solved by the acid without coloration. If a little bichro- 
mate of jiotHssiuni, or biiioxide of manganese, be now 
fltirred into the mixture, a play of colors will be pi-esented, 
BHCceeding each other in the following order — blue, violet, 
purple, pink, and finally red. It shonJd be observed that 
the value of the color test depends not bo much n|}on any 
particular color being developed, or upon there being a play 

' of colors, as upon the constant order in which the differ- 
ent colors manifest themselvea. The color test is even 
more delicate than the physiologieal one, the T^FTrfrninr^'' 
of a grain of strychnia having been delected in thia way. 
It shi>nld be mentioned, however, that it lias l>een objected 
that there are certain substances, like morphia, which in- 
terfere with the color test, and that there are other sub- 
stances which exhibit very much the same play of colors 
on the addition of fiulphuric acid. In reply, it may be 

I said that those suljstancea which interfere with the color 
test can be gotten rid of by using chloroform instea^l of 
ether in extracting the alkaloid from the stomach, and that 
the change of color manifested by etrj'chnia differs so mnch 
from that exhibited by other bodies on the addition of snl- 
phiiric acid that no real diflGcnlty should be experienced in 
distinguishing them. 

Brucia, the remaining alkaloid of mix vomica, is iisu- 

I ally found associated with strychnia. As the symptoms 
of brucia are the snme as tliose of strvchnia, only less in- 
tense, and as the mode of extnu^tion from the stomach 
is the same in the case of both alkaloids, we need not dwell 
upon its sijocial properties. It may lie mentioned, however, 
that it turns to a hlwtd-red color in the presence of nitric 
acid, the alkaloid being speedily dissolved. 

Cerebro-spinal Neurotic Poisons. Poimning bg 
belladonna. — Belladonna may be considered 2a the tyjje of 
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a group of ]H»isons the characteristic effects of which are 
frequently flushe<l face, redness of the skin, heat and dry- 
ness of the throat, dilatation of the pupil, illusion of the 
f?enses, and active delirium. Indesd^ the latter symptom 
is so characteristic o{ these poisons that the entire group 
is often der^ignated on that account as deliriants. The 
group includes stramonium, hyoscyamus, different species 
(»f solanum as well as lx>lladonna, all representatives of 
the natural order of plants Solanacese, and known thera- 
j>eutically as mydriatics. The symptoms of poisoning by 
Ix^lladonna, the atropa belladonna or deadly night-shade, 
apj>caring usually within two hours of taking the substance, 
are giddiness, drowsiness, intense thirst, dryness of the 
mouth and tliroat, difficulty in swallowing, the saliva being 
suppressed. Vomiting and ])urging are rare. The action 
i»f the heart is increased, pulse rapid and strong. The face 
is flushed, the eyes s])arklc, with pupils invariably dilated. 
The power of si)eech is lost, though there is a constant 
movement of tlie lips and tongue, as if the patient was 
trying to articulato. Vision is affected, if not lost, through 
the loss of the power of accommodation. There is frequently 
a desire to micturate, with inability to do so. The patient 
is affected with all kinds of illusions and hallucinations, 
and finally with delirium, which in some eases may be of 
a pleasing cliaracter, in others so furious as to resemble 
mania. Death, wlicn it occurs, takes place usually within 
twentv-four hours. .V few Ix^rries of belladonna and a 
draehni of the extract liave proved fatal. The symptoms 
of poisoning hy atro])ia, the ac^tive alkaloid of belladonna, 
are the same as those of the plant itself — only manifesting 
themselves more quickly and acting more powerfully. 
One- half a grain of atropia has proved fatal. 

In treating cases of poisoning by belladonna or atropia 
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B^ tti^ etomacti shuuld Ije evacuated by an emetic or by nieanE 
of the stomach-pump. Morphia ehould be adraiuistered 
liypodermically. As soou as the patient shows signs of 
getting better, castor oil may be given and strong eofiee. 
The poBt-mortem appearan(«s preseoted in cases of |)oison- 
ing by atrupia or belladonna are neither constant nor well 

I marked. The pupils are dilated. The hiain may be con- 
gGsted and the stomach Indamed. In coses of poisoning 
'from belladonna, the remains of the leaves and berries 
IBhould be carefully searched for in the stomach and intes- 
'tines. Atropia can be extracted from the stomach by 
acidifying the contents of the latter with acetic acid and 
warm alcohol and filtering. The filtrate should then be 
treated with subacetate of lead and sulphuretted hydrogen, 
by which the sulphide of lead is jirecipitated. The clear 
filtrate evajmrated to dryness and acidified, and saturated 
with potassa, can be then treated with alcohol, and the 
extract tested. A solution of hydrobromic acid saturated 
with free bromine gives a yellow precipitate which soon 
becomes crystalline, and is insoluble in mineral acids, acetic 
acid, or caustic alkalies. Atropia can also be tested by 

» applying a portion of the ultimate extract to the eye of a 
man or of a rabbit, the smallest quantity producing dilata- 
tion of the pupil. As the symptoms, treatment, etc, of 
poisoning by stramonium or fhornapple, Jamestown weed, 
hyoscyamus or henbane, solanum dulcamara or" bittersweet, 
^^ woody night-shade, are essentially the same as those of 
^^L, belladonna, It will be unnecessary to dwell especially U(x>n 
^■ihem. 

^K Pokimiiif/ fiif lotineco, dc. — jVmong the cerebro-spinal 
^H.neurotic poisons are included tolmcco, lobelia, conia, aconite, 
^^vCalabar beau, often considered together on account of the 
^V property they possess in common of depressing the muscu- 
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lar system, although they may differ from one another in 
some respects. Tobacco, or the dried leaves of nicotiana 
tabacum, owes its active and poisonous properties to a 
volatile liquid alkaloid, nicotina, one of the most rapidly 
fatal }>oisons known, existing in Havana tobacco to an ex- 
tent of only two per cent, but in Kentucky and A^irginia 
tobaccos to as much as seven j^er cent. The symptoms of 
j)oisoning by tobacco are giddiness, much depression and 
faintness, trembling of the limbs, clammy sweats, frequent 
vomiting, violent abdominal pains, with occasional purg- 
ing. The pulse becomes first weak and then almost im- 
perceptible ; breathing becomes difficult ; vision is affected ; 
death taking plac« with convulsions and more or less 
paralysis. In treating cases of poisoning by tobacco, the 
stomach should be evacuated as soon as possible, either by 
emetics or the stomach-pump. Pain may be relieved by 
opium and the strength should be supported by stimulants. 
The external application of tobacco leaves and of a decoc- 
tion of tobacco to the skin, as well as half a drachm given 
by enema, has proved fatal. Death has resulted from 
tobaca) within fifteen minutes and from nicotina in three 
minutes. 

On post-mortem examination the stomach, liver, lungs, 
and brain may be found congested, but not invariably. 
The remains of tobacco should be looked for with a lens. 
The hairs found on tlie pieces are j)eculiar. In extracting 
tobacco from the stomach essentially tlie same process may 
be used as that described in obtaining belladonna. A con- 
venient test for nicotina is corrosive sublimate, which 
yields a white crystalline precipitate, soon changing to 
yellow, and soluble in acetic and hydrochloric acids. As the 
symptoms and post-mortem appearanc^es causcMl by Indian 
tolmcco, lobelia inflata or its active alkaloid lobelina, are 
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I" very much thtf saint' us tlio^t' due to t\u! taking of ordiuary 

tobuKO, it will be uniifct-saarj- tit dcscribii them. It may 

be ineotidncd, however, that one drai-hm of the jiowdered 

\caves has proved lata! in about thirty-six hours. On 

L jiost-murtfni exaniiuatiou tJii' brain was fuund congtist»l 

laud the miieons membrane of the stomach inflauied. 

r Poisoning by conia, the active alkaloid of the spotted 

hemlock, the coninni mavulatiiin, i.s generally the result of 

ac<;ident, the fi'esh leaves being sometimes used in cooking 

in mistake for jMrsley, which it slightly resembles. The 

I Bymptoms are diyneee and constriction of the throat, mus- 

Icular prostration, pupils often dilated and vision affected, 

I jiaralysis, and frequently convulsions, delirium, and coma. 

I The ijost-nioi-teni appearaiK-es prt«ented are tliose of as- 

T'phyxia, congestion of the brain, and inflammation of t)u! 

I mucous membrane of the stomach. The treatment shouhl 

I consist in the administration of emetics, diffusible stimu- 

I lantfi, and in practising artificial respiration. 

PoUoniny by neonitr. — Tiie symptoms of jKiiatning by 
|'8(X)aite obtained from monkshood oi- wolfbane, aconitum 
i napellns, are dryness of the throat, with tingling and numb- 
ness of the lips and tongue, followed by nausea and vomit- 
ing and abdominal ^Miiu, There are ringing in the ears and 
diminishing, if not hiss of, vision. The power of si>eech is 
Llost. Bi-eathing becomes slow and laborious. Cold, clammy 
■sweats arc common, awxtmpanied with great prostration, 
■ The numbness of the limlw increases until finally botli ex- 
itremities are paralyzed. Death iKKurs either from shock, 
I asphyxia, or syncope. Anmitia, the active alkaloid of 
f aconite, is probably the mtet pttwerfnl poison known. In 
' treating cases of poisoning by atonitc or its active principle, 
[ an emetic of sulphate of zinc should be administered at 
I once, or the stomacli-pnin]) used. Mustard plastere may 



226 A MANUAL OF 

Ik* applied to the pit of the stomach ; aud aminoniay brandy^ 
stn)iig tea, and coffee should be given. Digitalis should 
be tried as an antidote. Twenty-five drops of the tincture 
of the root and one-tenth of a grain of aconite have proved 
fatal. Death generally takes place within three or four 
hours ; though it has occurred within twenty minutes, it 
has been delayed nearly twenty hours. 

On j)ost-mortem examination there is usually found 
general venous (congestion, especially of the brain, liver, 
and lungs, as well as inflammation of the mucous mem- 
brane of the alimentary canal. The different parts of the 
plant should Ikj carefully looked for. The process of ex- 
traction from the stomach is essentially the same as that 
descril)cd for obtaining belladomia. The characteristic 
symptoms produced when given to small animals, such as 
weakness, staggering, difficult breathing, convulsive twitch- 
ings, loss of sensibility, etc., constitute the most important 
tests for aeon it ia. Iodide of potassium may also be used 
as a test, giving with the alkaloid a reddish-brown amor- 
phous precipitate. 

Calabar bean, tlie seed of the physostigma venosum, 
owes its poisonous properties to an alkaloid, physostigma, 
or eserine. Tlie symptoms of poisoning are giddiness, 
followed by paralysis of the voluntary muscles, convulsive 
muscular twitchings, and invariably contraction of the 
pupil. Owing to the latter j)roperty, atropia should be 
administered as an antidote. Six of the beans proved 
fatal in the ease of a boy who had eaten them. 

The cerebro-spinal neurotic poisons include not only the 
deliriant and dei)ressant kind of poisons, but also such as 
usually destroy life by causing heart failure, and hence 
often called asthenics. The most important of this kind 
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of poisons are hydroc/anio aoid and digitalis and coccuitu 
indious. 

Ptnmnivg by hydrocyanic add. — Hydrocyanic or prassic ! 
acid is one of the most powerful and mpidly fatal poisons 
known, its effects bting manifet^ted witii lightning-like 
rapidity. It is developed rather than pre-exists in the 
kernels of the peach, apricot, phim, cherry, and in the 
leaves and flowers of the peacli and cherry laurel through 
the action of water upon amygdalin and emuUin, two 
principles present in the plants. Pure prussic acid, being 
rarely found anywhere except in the laboratory of the 
chemist, has but little or no interest mcdico-l^ally. The 
medicinal acid, or the solution of the pure anhydrous aeid 
in wat-er, demands attention, however, on acoount of death 
being so frequently caused by it. 

The symptoms produced by prussic acid i>oisoning are 
giddiness, with immediate loss of muscular power, the 
person sta^ering and falling to the ground. The breath- 
ing becomes quick and gasping, the pulse imperceptible. 
The eyes protrude and are glaaay, tlie pupils being dilated 
and insensible to light. The extremities are cold. The 
face becomes Kvid or pale. The jaws are spasmoiiically 
closed. There may be bloody frothing at the mouth, and 
the odor of the poison may be noticed on the breath. 
Death may take place preceded by coma, stertorous breath- 
ing, or by convulsions. Unfortunately, the poisonous 
effects of prussic acid manifest themselves so quickly that 
the opportunity is but rarely afforded for treatment. Tlie 
latter, when practicable, consists in applying cold affu- 
sions, practising artificial respiration, placing ammonia to 
the nostrils. A mixture of a ferrous and ferric sulphate of 
iron with caustic alkali should be administered with the 
hope of forming the inert ferrocyanide of potassiiu 
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Emetics and tlie stomach-pump should also be used. On 
post-mortem examination the lungs, liver, spleen, and 
kidneys will be found gorged with blood. The brain 
may be found congested, and there may be effiision of 

senim into the ventricles. The stomach and intestines 

* 
may also be found congested. The most important, con- 
stant, and characteristic sign noticed, however, is the dis- 
tinct odor of prussic acid exhaled when the body is opened 
and often even before it is opened. Fifty minims of the 
officinal acid, equivalent to about nine-tenths of a grain of 
the anhydrous acid, have proved fatal. Death may occur 
either instantaneously or within ten or fiftieen minutes after 
swallowing the poison, being rarely protracted half an 
hour. 

The general method adopted in extracting prussic acid 
from the stomach is to distil the contents of the latter at a 
gentle heat, tlie vapor being collected in a receiver kept 
cool by being placed in cold water, or to acidify the con- 
tents of the stomach if alkaline, and place the mixture in 
a vessel standing in a basin containing water at 60° F., 
and then testing the rising vapor. The presence of prussic 
acid can be recognized by the white cyanide of silver 
formed throiigli application of nitrate of silver, by the 
white sulphocyanide of ammonium formed with sulphide 
of ammonium, the latter turning red on the addition of 
perchloride of iron, the formation of Prussian blue by add- 
ing liquor potassae, a proto- and per-salt of iron, and sul- 
phuric acid. As the symptoms, etc., of poisoning by the 
cyanides, oil of bitter almonds, cherry-laurel water, the 
kernels of the peach, apricot, and cherry, essence of Mir- 
bane, are essentially the same as those produced by prussic 
acid proper, only less intense, they need not be especially 
copfiirlpred. 
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Poisoning by liigi/aliji. — The symptoms of poisoning by I 
foxglove, digitalis purpurea, or its active alkaloid digfta- | 
line, are headaohe, giddiness, nausea, vomiting, pui^iug, 
abdominal imin, dimness of vision with dilated pupils, ' 
slow, irregular pulse. In treating cases of poisoning by i 
digitalis emetics should be given, and infusiuos containing I 
tannin, such as tea, coffee, oak bark, etc. stiraulanta. On 
post-mortem examination the brain may be found con- 
gested, and the mucous membrane of the stomacli inflamed. 
Digitalis may be extracted from the stomach by the process 
used in obtaining belladonna. The most reliable test for I 
digitaline is the effect it produces upon the action of the 
frog's heart, causing stoppage and irregularity in the beats. 

Poisoning by cortrulwt indii-ua. — The symptoms oi' poison- 
ing by coccnliLS iudicus or the berry of menispermum, or ] 
anamirta cocculus, are gastro-iptestiual irritation, accom- 
panied with lethai^ic stupor and powerlesaness. The 
poisonous properties are due to an alkaloid, picrotuxine. 
Of six persons poisoned accidentally on one occasion by a '- 
decoction of coniailus indicus two died within half an * 
hour, the remaining four recovering after several hours. 
The prominent symptoms in these eases were giddiness^ 
&iutnees, nausea, dimness of vision, iutense thirst, and 
abdominal pain. 

In conclusion it may be mentioned that the laburnum 
(cytisus laburnum), the yew (taxus baccata), the privet 
(It^istrum vulgare), the Guelder rose (viburnum opulus), 
and the holly (ilex aquifolium) possess acrid, irritant, nar- 
cotic pi-opeities even when eaten in small quantities. 
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ABDOMEN, enlar^ment of, 99 
wounds of, 57 
Abortion, criminal, 107 

feigned, 122 

means employed, 121 

proofs of, 107 
Abortives, 121 
Acetate of lead, 208 
Acetic acid, 207 
Aceto-arsenite of copper, 198 
Acid, arsenic, 197, 198 

arsenious, 190 

carbolic, 208 

hydrochloric, 182 

hydrocyanic, 227 

meconic, 212 

nitric, 183 

oxalic, 206 

sulphuric, 182 

tartaric, 207 
Aconite, poisoning by, 225 
Aconitia, 225 
Aconitum napellus, 225 
Adipocere, 44 
.'Ethusa cynapiuin, 208 
Affiliation, 138 
After-birth, 114 
Age deduced from teeth, 29 

for legal responsibility, 142 

of foetus, 115 

of new-born child, 30 

of skeleton, 81 
Air, influence of, on putrefaction, 
Alcohol, poisoning by, 214 
Alkalies, poisoning by, 184 
Amentia, 156 

Ammonia, poisoning by, 1S4 
Amorphous phosphorus, 184 
Anaesthesia in rape, 94 
Anaesthetics, poisoning by, 215 
Analysis, chemical, 178 
Animal food, noxious, 210 

irritants, 209 
Antagonism of poisons, 175 
Antimony, poisoning by, 198 



41 



Apparent death, 37 
Aqua fortis, 188 
Areola of the breasts, 100 
Arsenic, poisoning by, 189 

antiseptic power of, 192 
Arsenious oxide, 190 
Arsenite of copper, 190, 198 
Arsenites, 197, 198 
Arseniuretted hydrogen, 195 
Artificial inflation of lungs, 128 
Asiatic cholera, 176 
Asphyxia, varieties of death by, 76 
Asthenia, 46 
Atropa belladonna, 222 
Atropia, poisoning by, 222 
Auscultation in pregnancy, 101 



BABY-FARMING, 84 
Ballottement in pregnancy, 101 
Balls, apertures made by, 55 
Barium, salts of, 186 
Bean, calabar, 226 
Belladonna, poisoning by, 221 
Bestiality, 91 
Birth, concealment of, 132 

premature, 104, 107, 134 

proofs of a live, 126 

protracted, 104, 133 
Bismuth, poisoning by, 206 
Bitter almonds, oil of, 228 
Bittersweet, poisoning by, 223 
Bladder, rupture of, 57 
Blisters from burns and scalds, 75 
Blood, animal and human, 66 
Blood, coagulation of, 72 

corpuscles, hunian, 61 
measurement of, 62 

crystals, 68 

stains, examination of, 58 
Blows, 57 

Body, putrefaction of, 40 
Bones, age of, 31 

human and animal, 27 

identification of, 27 
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Bom alive, nieaiiiiig of, 124, i:^ 

Brain, injuries of, 57 

Birasts, change of, in pregnancy, 

100 
Bromine, poisoning by, 189 
Brucia, pois^niing by, 221 
Brunswick green, 198 
Bullets, deflection of, 5<> 
Buoyancy of the body, 80 
Burns and scalds, 74 
Butter of antimony, 200 



CADAVERIC alkaloids, 210 
lividlty, 40 
rigidity, 89 
spasm, 40 
Csesarean section, 137 
Calabar bean, 226 
Caloricity, poet-mortem, 39 
Cantharides, poisoning by, 209 
Capacity, testamentary, 165 
Carbolic acid, poisoning by, 208 
Carbon dioxide, poisoning by, 217 

monoxide, poisoning by, 217 
Castor-oil beans, poisoning by, 208 
Catanienia, suppression of, 98 
Certificates of insanity, 164 
Cheese, poisoiiine: by, 210 
Chemical analysis, 178 
Cherry-laurel water, 228 
Chest, examination of, in cases of 
infanticide, 127 
wounds of, 57 
Child-murder, 124-182 
Chloral hydrate, poisoning by, 217 
Chloride of antimony, 200 
Chloroform, poisoning by, 216 
Cholera mistaken for poisoning, 176 
Chorion, 108 

villous processes of, 113 
Chromium, poisoning by, 20<) 
Cicatrices, identification by, 144 
Cicuta virosa, 20i) 
Circulation, cessation of, 36 
Circumstantial evidence in eases of 

poisoning, 180 
Civil responsibility, 155 
("lothing, stains of, 58 

stabs in, 51 
Coagulation of the blood, 72 
Coeculus indicus, 229 
CoU'hicum, poisoning by, 208 
Cold, death from, 86 
Coldness of the body in death, 38 
Colic, painters', 204 
Com^ 16 



Compensation of medical witness, 20 

Concealment of birth, 132 

of habits in life insurance, 149 
of pregnancy, 98 

Conception, date of, 104 

Concussion of brain, 57 

Conla, 225 

Conium maculatum, 225 

Contracts to cure, 150 

Contused wounds, 53 

Contusions on the living and dead, 58 

Cooling of body after death, 88 

Copper, poisoning by, 2Q5 

Cord, mark of, in hanging, 77 
in strangulation, 77 
umbilical, in foetus, 116 

Coroner, ofiKce of, 23 

Coroner's inquest, 21 
physician, 19 

Corpus luteum, 102 
Corrosive sublimate, 200 
Cotton, fibres of, 52 
Courtesy, tenancy by, 137 
Cow bane, poisoning by, 209 
Cranium, fractures of, 57 
Criminal abortion, 107 

responsibility, 155, 166 
Cross-examination, 84 
Croton oil, poisoning by, 208 
Crying, evidences from, 184 
Crypsorchides, 185 
Cyanides, poisoning by, 238 
CjTtisus laburnum, 229 



DATE of conception, 104 
Dead body, examination of, 24 
Death certificate, 21, 86 

phenomena and signs of, 86 
presumption of, 14^ 
varieties of, 46 
Decidua vera, reflexa, and serotina, 

112, 113 
Deformities, identification by, 33, 
, 144 
Delivery, concealed, 132 

signs of, 131 
Delusions, 168 
Dementia, 162 
Development of foetus,* 107-1 11 

of generative organs, 140 
De ventre inspiciendo, 98 
Diaphragm, position of, 127 
Digitaline, 229 
Digitalis, poisoning by, 229 
Dipsomania, 150 
I Discharge of lunatics, 164 
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Diseased flesh, 210 

Disease, influence of, in poisoning, 

175 
Distance at which persons can be 

seen, 144 
Divorce, leg&l grounds for, 136, 137 
Docimasia pulinunum, 127 

circulationis, 129 
Doubtful sex, 139, 141 
Dress, examination of the, 51, 144 
Dropwort, poisoning by, 208 
Drowning, death from, 79 

signs of, 80 
Drunkards, responsibility of, 159, 

167 
Ductus arteriosus, 129 

venosus, 129 
Dulcamara, poisoning by, 223 
Dying declarations, 35 



ECCENTRICITY not insanity, 165 
Eczema from arsenic-poisoning, 
191 
Effusion of blood, 53 
Elaterium, 208 
Embryo, human, 107 
Emerald green, poisoning by, 198 
Emetic, tartar, poisoning by, 198 
Emphysema of the lungs, 128 
Epilepsy, feigned, 147 
Epispadias, 135 
Ergot, 121, 208 
Erysipelas, 56 
Eserine, 226 

Essence of Mirbane, 228 
Ether, poisoning by, 215 
Evidence, medical, 34 

of poisoning, 178 
Examination, cross-, 34 

in chief, 34 

of blood-stains, 58 

of clothes, 51 

of hairs, 51 

of lunatics, 163 

of weapons, 51 

of wounds, 50 
Experts, medical, 18 
Exposure, death from, 132 
Extra-uterine conception, 123 



FACE, wounds of, 57 
Family likeness, evidence from, 
138 
Farinaceous substances in stomach 
of infant, laO 



Fatality in wounds, 49 
Features, evidence from, 138 
Fees, medical, 19, 20 
Feigned abortion, 122 

bodily diseases, 146 

deafness and dumbness, 146 

insanity, 169 

wounds, 146 
Fish, diseased, 210 
Flax, fibres of, 52 
Flesh, diseased, 210 
F<etal circulation, 129 

sounds, 102 

vessels, changes in, at birth, 180 
Foeticide, 107 

Fcetus, development of, 108 
Food, poisonous, 210 
Fool's parsley, poisoning by, 208 
Foramen ovale, 129 
Forensic medicine, 17 
Fowler's solution, 190, 198 
Foxglove, poisoning by, 229 
Fractures, identity from, 33 

in new-born children, 132 
Frigidity of constitution, 137 
Fungi, poisonous, 209 



GASES, noxious, poisoning by, 
182 
Gestation, normal period, 104 

premature, 105 

protracted, 104, 13;^ 
Gonorrhcea in rape, 91 
Grand jury, 33 
Gratuitous practice, 154 
Guaiacum test, 59 
Guelder rose, poisoning by, 229 
Gunpowder, wounds from, 56 
Gunshot wounds, 55 



HABIT, influence of, in poisoning, 
175 
Habits, concealment of, 149 
Haematin, 58 
Haemoglobin, 58 
I Hairs, identification of, 51 
' Hallucinations, 168 
Hanging, death by, 78 
signs of death, 79 
Head, wounds of, 57 
Heart, wounds of, 57 
Heat, cause of death by, 85 
loss of, after death, 88 
Itellebore, poisoning by, 209 
Hemlockj poisoning by, 225 
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Hemorrba^ of uavel, 132 
Henbane, poisoning by, 2*28 
Heredity in insanity, 166 
Hermaphrodites, 139 
Hibcruation, 87 
Holly, poisoning by, 220 
Homicidal wounds, 58 

mania, 160 
Human bones, 28 

hairs, 50 
Hydatids, uterine, 117 
Hydrate of chloral, 217 
Hydrochloric acid, 188 
Hydrocyanic acid, 2;57 
Hydrostatic test, 127 
Hymen, evidence from, 90, 96 
llyuscyamus, poisoning by, 228 
Hypnotism, relation of, to crime, 147 



1 DENTIFICATION of the dead, 27 

1 of the living, 144 

ldi(xy, 156 

Idiosyncrasy in poisoning, 172 

Illusions, 168 

Imbecility, 156 

Impotence, 186 

ImpregimtioTi, unconscious, 94 

Imputed wounds, 140 

lufised wounds, 58 

Indian tobacco, 224 

Infant bom dead, proofs of, 126 

Infanticide, 124 

means of committing, 182 
proofs of live birth, 126 

Infantile leu(orrh(ea, 91 

Inflation of lungs, 128 

Inheritance, 188 

Inquests, coroners', 21 

Insanity, 155 
feigned, 169 

in relation to life insurance, 149 
medico-legal relatione, 155, 168 
varieties of, 156 

Inspection of the body, 24 

Insensibility of eyes to light after 
death, :38 

Insurance, life, 148 

Intellectual mania, 158 

Intemperance in relation to life in- 
surance, 148 

Interments, premature, 36 

Intestines, wounds of, 57 

Intoxication distinguished from con- 
cussion, 57 

Iodine, poisoning by, 189 

Irritant poisons, 181, 182 



JESSAMINE, 209 
Juniperus sabina, 209 
Jury of matrons, 98 



KIESTEINE in the urine, 100 
Kleptomania, 159 



LABOR, premature, 107 
Laburnum, 229 
Lacerated wounds, 53 
Laudanum, 212 
Lead, poisoning by, 203 
Legal medicine, 17 
Legitimacy, 133 
Leucorrhoea, infantile, 91 
License of counsel, 34 
Life insurance, 148 
Lightning, death from, 86 
Likeness, parental, 138 
Linen, microscopic appearance, 52 
Live birth, 124 

proofs of, 126 
Liver, wounds of, 57 
Lividity, cadaveric, 40 
Lobelia inflata, 224 
Lobelina, 224 
Lochia, 131 
Lucid intervals, 168 
Lungs, examination of, in new-bom 
children, 127 
wounds of, 57 



MAJORIXr, 142 
Malpractice, 150 
Mania, 157 

feigned, 170 

homicidal, 160 

suicidal, 160 
Marsh's test, 195 
Marks of blood, 25, 58 
Maternity, early, 105 
Matrons, jury of, 98 
Measurement of blood-corpuscleB, 

62 
Meconium, 115 
Meconic acid, 212 
Medical evidence, 34 

experts, 18 

jurisprudence, 17 

malpractice, 150 

registration, 153 

responsibility, 151 
Melancliolia, 158 
Membrana pupillaris, 116 
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Menstrual blood, 73 
MenstruatioD, 99 
Mercuric chloride, 200 
Mercury, poisoniug by, 200 
Microscopic examination of blood- 
stains, 60 
in rape, 92 
Milk in stomach of infant, 130 
Mineral acids, poisoning by, 182 
Miscarriage, t07 
Moles, identification by, 144 

uterine, 117 
Monkshood, poisoning by, 225 
Monomania, 160 
Monsters, 137 
Moral mania, 158 
Morphia, 212 
Mortality of wounds, 56 
Mother, examination of, 117, 131 
Motives for crime, 160, 180 
Muco-purulent discharges, 91 
Muriatic acid, 183 
Mushrooms, poisoning by, 209 
Mussels, poisoning by, 210 
Mutilated bodies, identification of, 
27 



NMXly identification by, 144 
Neurotic poisons, 181, 211 
Nicotina, 224 
Nitre, death from, 185 
Nitric acid, 183 
Notes of autopsy, 24 
Nux vomica, poisoning by, 218 
Nymphomania, 157 



npNANTHE croeata, 208 
Vjj Oil of bitter almonds, 228 

of savin, 121, 209 

of tansy, 121 
Opium, poisoning by, 211 
Orplment, 190 

Osmosis of poisons after death, 178 
Ossification-test of age in new-born 

child, 30, 106 
Ovum, human, 134 
Oxalic acid, 206 



PiEDERASTIA, 97 
Painters' colic, 204 
Pallor of body after death, 38 
Palsy from lead, 204 
Paper-hangings, arsenic in, 198 
Paralysis, feigned, 147 



Paralytic dementia, 162 
Parental likeness, 138 
Paresis of insane, 162 
Paris green, 198 
Paternity, 138 

Personal identity, 27, 144, 177 
Phosphorus, poisoning by, 186 
Placenta, 112, 114 
Plea of pregnancy, 98 
Poisoned flesh, 210 
Poisonous food, 210 
Poisons, absorption, 173 

definition 172 

elimination, 173 

evidences of, 178 

examination for, 176 

mode of action, 174 

post-mortem imbibition, 178 
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Recognizing the fact that for a number of years there 
has been an increasing demand for a text-book on Surgery 
which should be at once concise and comprehensive, and 
at the same time essentially American in its teachings, the 
various authors have undertaken the preparation of such 
a work, which, INSTEAD OP embodying the ideas op a single 

INDIVIDUAL, WILL BE COMPOSED OF A SERIES OF TREATISES, 
EACH WRITTEN BY A TEACHER OF SURGERY, BUT COMBINED 
INTO A SINGLE AUTHORITATIVE WORK BY MUTUAL CRITICISM 
AND REVISION. 

It is intended in this manner to obtain the undoubted 
benefit of the special knowledge and experience of the 
different authors in their respective lines of work, while 
avoiding all unnecessary detail. The book as a whole will 
thus faithfully represent the prevailing views and methods 
of American surgeons. 

The names and professional positions of the authors in- 
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a work, which, instead op embodying the ideas op a single 

INDIVIDUAL, WILL BE COMPOSED OP A SERIES OP TREATISES, 
EACH WRITTEN BY A TEACHER OF SURGEBY, BUT COMBINED 
INTO A SINGLE AUTHORITATIVE WORK BY MUTUAL CRITICISM 
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the form of Questions and Ans'wers will be apparent, 
since the Btudent, in reudiiifr tie standard works, often ia at 
OSS to discover the important points to Ije remembered, 
and is equally puz;iled when he atlempl.s to forniiilate ideas 
us to tiie manner in which the Questions could be put 
in the Examination-Room. 

These small works, wliiuh can be coiiTi>iii»ntly carried in the ponket, 
mntain in a enndenswl form the teacbinga at the moat popular 
text'booka. 

The aulhora aro iiMrly nil oonnetted wilh tin- yhHiitib iroilDgea as 
Demonstrators or Leotutera. and are lliereforc tlmronglily oonver- 
fiant, not only nilli the wants i>t tlie ftvprHgu stiirtynt, but also Willi 
tho points tliat ar>> abeolutelr necessary to be remembeied in 
the Bzamination-Room. Tliesa b<io1<s aru ennxtantlv in IUh iiandi* 
of tlieir anthors for ruvisioii, an..! are kept well up to lliB times, tlieir 
laAi salu allowing tiiem to 1>e almost utitirety rewritten whenever 
aoOMsary. iniit<jail u( having to wait for llie edition to be sold, as if 
thH oaae with an ordinary tmt-book. 



ESSEBTIALS OT PHTSIOLOff 



H. A. HARE. iLD.. 






NUMEROUS ILLUSTRATIONS. 
Third UKlM, nrhfi mat (aUr^trf bj thr arfMlM U m srrif« of 
r pUe iUMtrallMs Ukca fna the (cl»bm«4 

Price. Clolh. iUOO ML IntertBMed for bo(m. S1.2S Mt. 



1 



I 




0«ti>4vr, less. — " Dr. Hus liu 
(daiinHjr coMmedcd in gMliot- 
lag lo^thec a svrin of Qncs- 
tions wbicb bk el«arij put and 

thfige JfiKeal Jatr^J, Odo- 
brr. !&!».—" Hare's I%]rBMl<«j 
lins the rssencss i>( its sub- 
ject. No Mto- book has er^r 
ivra [injdiueal, a>d every stn- 
dtm wniilil <lu KeO t» poastiast 
ocpy.'* 

r.aM nW RrgiarT, PhiUM- 
phia.itetoberS, ]SS9. — •■ luUje 
aevnii'l edition at Hare's IliTsi- 
nlt^rall Ihf miireiliffiL-nlt ptdnB 
oflbrstadvof th<>ii^roaBs^ 
l*in hare W^a .-lu.i.lalwl. As 
ihf wnrfc no" sppeirs it cannot 
tail lo mrHi tbc apptvdaliga of 
the orMvarbc^ stadenl.'* 



ESSENTIALS OF SUR&ERY. 



Venereal D[aease3, Surgical Landmarks, Minor and Operative Sur- 
gery, and a Complete Description, together with full Illustra- 
tions, of the Handkerchief and Roller Bandage. 

By EDWARD MARTIN, A.M., M.D., 

Clliitcul ProressiiroC GeD[to-Lli'iimry Diaenfies, lustructor in OiHTatlie Siir- 

eary, anil Lecturer on Minor SurBcry, Unlverally ot Fen u sylvan ia : 

Surgeun Lo the Howard Hmiiltnl; Aulataut Sui'gtian tuina 

UnHerally Ilc«|ii(al, ttc. etc. 



ri!<iF(isKi.v I 

FOURTH EDITION, 

Considcrablf enlarged bjr an Apprndlx coDbtlning fiill directions 

and prescriptionB for tlie prepuruUon of tlie yariuos mate- 

rialH aseA In ANTISEPTIC SOBOEHT ; also seT- 

eral haodruil recipes coyeringthe medical 

treatmeut of Hiirgical affections. 

Price, Clotb, $i.oo. Interleaved for Notes, $1.35. 

JUdieai OTui Siireiral Rrjxirler, 



gerj DontlLltls all n«coi 

tiob of modern aurgury in a, earn- 

paratlvely small apace. Its style 

is interesting and its illuRlr&tiMii 

admimblo." 

UnivBriiiy M»ilical Maen:uit, 



ning juBt n 
pnrpinea of 
anJ patting it 
a for rofei 




ESSENTIALS OF ANATOMY, 



Incliuliiig the Anatomy of the Viscera. 

Bv CHARLES B. NANCREDE, M.D., 

tjfeMor of f>ureei7 and Clinieftt Surgery in tliD Unlreivity of Michig 
Ann Arlmr^ Ciirrei-pnndiiig Mcmlier nf tho K».vnl Academy of 



i LiiUP 



B J«fftrs 



ONE HUNDRED AND FORTY FINE WOODCUTS 

THIRD EDITION. 

■inlarged by an Appendix containing over Sixty Illustrations of 

the Osteology of the Human Body, 

The ^hole based upon tlie last Celeventh) edition of 

GRAY'S ANATOMY. 

Price, Cloth, $1.00. Interleaved for Notes, $1.25. 




I 

If 

J 



BpedmFD ti[ Tllu!^ 



ry 10, ieS9.> 
" NancredB's 
For anlf-quixiiug and ki 
lug frtah 
fcnnwlp'lgft of An atom J 
gains at school, it wonid 
not be easy U> sp«ak of It 
ill iKrms too fnvocabli-." 

S"'ilhrm Cali/om 

li„wr, Jmnmry IS, 188lrf 

" Nancrede'a Analomjr^ 

Verj acrnrata Mid i 

worthy." 

Araerintn PrafiiAoaer and 

A'm's, Lii'thnVe, Kailvetg. 

" Naiinroda's Auatomy. — 

Truly Bnet a. book t 

Btiidpiil can afford t 

witliniil." 




ssentials of Medical Chemistry 



ORGANIC AND INORGANIC. 



NTAlMMi, AUSli 



Quealiona on Medical Phyaics, Chemical Phyaiology, 
Analytical Procetses, Urinalysis, and Toxicology. 



LAWRRNCE WOLFF. M.D., 

istratorof Ch*mi9try, JetfersoD Molinal C»llegB: Vipiting Phywii 
tu Ueruinn llr»tiitat nf Pblliulelpllia ; Member nf Philtulelphia 
C'lllegc nf Pharoinc)', etc. eXc. 

THIRD AND REVISED EDITION, WITH.AfJ APPKNDIX. 



Price, Cloth, 91.00. Interleaved for Notes, $1.25. 



■mli MaHra/ A>..... 


. Jflnunry. 1: 


BS9.-" Wolff'? Ohi 


^iplry.—A little 


ran be Mrried in 


Ihe pockut, f 


r>r reiuly reforenna i 


n wilvinK liifiieuH 



^ ft. Jojujift'j Medirol mraU. TAanb. ISSg.— " Dr. Wolff eiplains m.tfl 
Imply the knotty B.nrt diffiault points in nbemistry, ami tbe biiuk is tberernre 
Wl inltBil tor USB in medical pchoob." 
' Midital atid Surgical Rrjioner, NoTBtnher, 188B— " Wo muld irich thiil 
tMrs booki like Ibis would be written, in order that medical rtuijcnts raight 

ing bntaeh nf medicnl irtuil?." 

, EtgiMered Pharmiu^iM, Chicago, December, INBII,— '■ Wnlff V CheralM.ry," 

l|"ThB author iBlboniughlyfiHmliBr »ith his mbjcct- . A iipefo! uadition t<. 

ie aedieal and pburuia«BUtieal library." 



ESSEITIALS OJ OBSTETEICS, 

y^l "■■il^'iiy^ EASTERLY ASIITON, BI.D., 

Obnstrlalun lotlin Plilliide]|ililiLHa»|iltuL 

^5 ILLUSTRATIONS. 
Third Edition, thoroughly revised and EnlargedJ 




iVnc fart MidiaU Abaraei, April. 18BW.— '■ AshMn> Obstetrira should be 
rhe proctltiunar would nlm do wi^il tn gltin.iE At the hook now and then, tn 





No. 6. 

ESSENTIALS 



Pathology and Morbid Anatomy. 

C. E. ABMAND SEUPLE, B.A,, H,B., CanlaK LAK DlltCP., Lnnd. 

PhjiiiciiD to ths Nnrtbenstern Rmpiul for Cbiliti'ua, Hmkiiej ; Vm- 

fossw ul Vocal and Aural Physiology ami EiamiiiBr iii Aooub- 

lics aC Trinity College, London, etc. etc. 

ILLUSTRATED. FOURTH THOUSAND. 



^Hce, Clofbt$1.00. Interleaved for Jfotea, $1.2S. 

Fruui thu Coibge ami Climeal Rtainl, 
Suptomber, 1S89.— "A fibsII work ujK,n 
ratholosy and Murbid ADstomv. tbat re- 
duuH £uch in>niplei sabjucta to the ready 
compretumiliio ofitba etident ruid praoti- 

mwiioBl literatitFF. All the more modem 
lopid', Euch w BBfleria and Baiilli, 8D(I 
the mcW recant views in to Trinary Path- 
alogy, And a place here, and In the hand> 

of 9<inp1ir;iag abstmse and difGeult fuIi- 
JBct« for easy oomprehension arc rendered 
thorongbly intelligiblB. Few pbysinians 
do more than refer In the mora elaborate 
«firliB for pasping informstion ul the time 
It is absolutely needed, bat a bonk like thi» 
of Dr. Semplo's can be taken up and perused 




I Jlfciirfl 



ual. Dee. 



nber. ISMH,— "Semple's 
impend of the pnbject froi 



ESSENTIALS 



OF 



Materia Medica, Therapeutics, 



ASD 



PRESCRIPTION WRITING. 

BT 

HENRY MORRIS, M.D., 

Late lVM<m>tnit<H-. Jefferftin Medical College : Fellow College of Physicians, 

PhUadelpkia; Co^itor Biddle's Materia Mediea; Visiting 

PhTneian to St Joeeph^s Hospital, etc etc. 



SECOND EDITION. FOURTH THOUSAND. 



Price, Cloth, $1.00. Interieaved for Notes, $1.25. 



Mei>u AL AND Si'RGicAL REPORTER, October, 1889. 

•* Mnrrii!* listeria Meilica and Therapeutics. — One of the best oompends in 
this series. ConcisK^. pithy, and clear, well-suited to the purpose for which it 
ig prepareil *' 

Oaillarp's Mepical Journal, November, 1889. 

" Morris* Materia Medica.— The very essence of Materia Medica and Thera- 
peutics boiled down and presented in a clear and readable style." 

Sat^itarifm, New York, January, 1890. 
"Morris* Materia Medica.— A well-arranged quii-book, comprising the 
most important recent remedies. 



»' 



Buffalo Medical and Surgical Journal. January, 1890. 

"Morris* Materia Medica. — The subjects are treated in such a unique and 
attractive manner that they cannot fail to impress the mind and instruct in 
1^ lasting manner,'* 

20 



Nob. 8 and 9. 

, Essentials of Practice of Medicine. 



I 



With an Appendix on the Clinical and Microscopical 
Examination of Urine. 



COLORED (VOGEL) URINE SCALE AND NUMEROUS 
FINE ILLUSTRATIONS. 

SECOND F.DITION, 

Enlarged by some THREE HUNDRED Essential 

Formulae, selected from the writings of the 

most eminent authorities of the 

Medical Profession. 



WILLIAM M. i'OWELL, M.D., 
Price, Cloth, »2.00. Medical Sheep, Sa.-'MI. 

■itiSEB, NiMhvillc, Tenn., Janiiary, 1«H. 
Btid til tho joung prarlitionor In iliBgnmsing c 



degrei 




(TiuNKB Ann Newk, LouUvilln, Ky., Junusry, ISni. 

of Medidnc— The teaching h BDiuid. Iho proMntat 

igbt be dcHirod, and the rtylo ftttractire," 

[«i)iL'Ai, RKCOttft, Jsnuftry, 18B1. 

if Medicine i* preeenled Wi the reader in the form 

9. ttierflby cslUns attention to tbo moHt Important 1e 

nly doKirablD, but indi^peosabliy t<i nn soqimlntn 

(iioxne. The bonk ia all it pretends to bo, and 

:u mediual ttudants," 



No. 10. 

ESSENTIALS OF GYN^COLOG 



KPWIX B. CRAIOIX. M.D.. 

AmMsm Ssr^nK New T14I CaBTFT QoFpilal. ttt. t 

58 FINE ILLUSTRATIONS. 

SECOHD EDiriON. 

PrR-v. t'hiUt, 91.00. iBt^rleai-ed for Notes, «I.Sf 




porter. April,1890.— "Craifi- 
po's E^evDlials of Qyuxvol- 
ogr. — This u > most exin^l- 
lonl wtdilion to this serii^ 
of quMlion oomp^nds, and 
propttly used will be of 
great aasisutnix! lo the stu- 
dent ill prepnrln)! for ex- 



Dr. Cri 



itjin I! 



to Ih) LiiDgraluUteil upon 
liaviiig prod a w^ in ooai- 
Ijsut form tbH Essentials of 
iyoitiwlugy. Thii style is 






the t 



time llie senteucee are well 
rounded. This renders thu 
iKiok far wore easy la read 
than UKHt (winp«iids, aiiil 

(ulds distinctly to its valne." 
CdUgeaai Clinical fUeanl, 
April, leSO. — ■' Craigin's 
t i y n ecology .— Studentsand 
practitioners, ^nerat or spe- 
cial, even derive ijitormation 
and benefit from the pernsat 
and stndy of a carefnlly 
written work like this," 



lEssentials of Diseases of the Skin. 



jClllniftiil IjEiiCuret on DennaWloKy In tl: 

IPlilii: l-liysi.itaiuo thK Skin Servlpf of tlie N.irtliern I)lfi|jeii9ai> : .ti- 
inatoluelst tl) Pliilailelptila HusDllal ; Physician to Kkiii lipiiartnieiit 
■■'"■- "■■war'i HospitBl! Cllntpsl Proresaor «ii UeinatnloBy In 
Yoinen's Mftrtloal OoElege, Philadelphia, lilc. Ht: 

74 lUiUSTBATIONS, many of whicli are original. 
SECOND EDITION. 



Price, Clolh, $1.00. Interleaved for Notes, $1.25. 




New Yurk Mrdkal Jaiiriutl. May, 
»ltiu.— Ws are indebted to Philadelpfai 
tology. The little book now befora ns 
tohigy." Bint admirably answere Ihe ji 
._.._. r .,.., „,iB„Br has tuughl hi 



Wb b 



<t nub a huuk ia neided. 



tjrpo, guud iiaper, 



fll>Ve»ra 



■O.I3. 

ESSENTIALS 



^ 



Mmor Saig^T Bandaging, and 
Tenfflcal Diseases. ^1 

9t ESWAKD VAKTC. A.y.. M.D.. ^^1 
W aU!smiMaS mtMj i^obIIt infu«4 br this vrrk. 
FMoe. Oolk. SLOOl Iiif JM^rf •■ Hates. S1.25. 




i^niifjrr^tf^oa. Tb« 
Akptera Ocoilo- r rinaij 
Di WiiiL.i. UkODgb fliarl. if 
nflantlj RHuplete i" 
■■ke Uicm tboraaghtj 



XnAnA Jom»al of 
JtUviiKMml Sirsrtf. S «■ 
-reuihti. teW.^-Mtnia'' 
iliaoTSaTgeij.ete-rbaaU 

^todrnL ukI ire absll per 

Ainu t]f reoDmrnend i 1 tomit 

f^iKlmen M Wlaaualiaiii. nndiinls u tbe bant teit- 

hmfc apoD llw nihj«flt-** 

Phaimonuiira} Era. Delmll. MirbiEsn, Dereiuber I, ISM. — "V^nXu'f 

Minnt Surfer}'. el«.~E^iecialliT iif«i[iu)ile la Ihe gcnenl pnetiticiner, wlui 

b itfLea &r a li4M in po^e? tiF vmergeacy ni l» tUff fm^r uathud of ap|djio£ » 

IvtHlugv ti>an ininrbl meuihcr." 

■Zi 



No. 13. 

ESSENTIALS 



Legal Medicine, Toxicology, 



HYGME^Srii:. 



C. E. ARMAND SEMPLE, M.D., 

Aathurof ■' EsseotialHof Ffttliolugy and Morbid AaaUiai; 



130 ILLUSTRATIONS. 



FHce, Cloth $1.00. 

Interleaved for Noteii . , • . 1,X5, 



SocTHERS PBiCTmoRBR, Nushville, Msj-, 1990. 
"Seiaple's Legal Mt^didus, eto. — At tlie present time, vlten the 
Id of niedioftl Buianoe, by reaaon of rapid progreas, becomes so vsat, 
fik book which oontRLiis the esaenlials of bmj branch or department of 
I ooneiae, yet rusdnbte forra, must of neceanity be of vaiue. This 
l>tittU brochare, as its title indioatea, covttra a portion of medical Boieiice 
'llial ia to « great asteut too much nagleoted by the slndent, by reason 
of tha vaatuuas of the entire Held and the voluminoua amount of matter 
pertaining towiiat he deenia more important d<>partmetita. Tlie lend- 
ing points, the easeiitiula, are here aauimed up ayatematieatly and 
olBftrly," 






Semple'g Legal Medii 
Cof Sanndera' valuable oompends for tb 
la handsomely printed and illustrated, 
Ftaachinga." 



Bbibp, St. LonU, lUy, 1S90. 

■oliigy, and Hygiene:- 



tro. 14. 

ESSEI^TIALS OF 

Refraction and Diseases of the Eye. 

By EDWARD JACKSON, A.M., M.D., 

I'rofcssorol Ui9«»se!' oC the Kye In the Fhtladelphin Polyclinic and College tin 
limiliwles In Medidiw; MrmUerol the AmerlCHii Oiilithalnuiluclcal Sa- 
fety; Fellow of Mia^c;.)Ueg;e_ot Physicians ol Philadelphia: Fei- 



Essentials of Diseases of me Nose and Tiiroal, 

By E. BALDWIN GLEASON, M.D., 

Asslslnnt In th* Nose and Tlinmr Dispensary of the Hospital (it Hie Dnlrerslty 

of PcunnylTnntn ; Assistant In Ibe Niisd and Thriiat DepnrlniPnC ol the 

Union IXepenaar; : Membrr of the Gennan Meilluat Soolety, 

Plillailel])blH : Polyclinic Medical Sovlety, etc etc 

TWO VOLUMES IN ONE. PROFUSELY ILLUSTRATED. ^^ 



Price. Clutb, Sl.n<l. Interleaved for Natn, SI.^&^^H 

Unlotrthy MtdlraiSbg^ 
tun, Philadelphia, Oclo- 
er. lasn,— " Jaoksnn unii 
■»E8ai:ntial«gtD»- 
^asDsofthsEye. N 




- The 






4kill. and the tludent vhn 



• I NuiBOilier 15 lam. 
— rsckin and Qleitwn 

n DiseaiBf of the Eye. 
N»i and Thruat — A 



No. 15. 

ESSENTIALS 



OP 



DISEASES OF CHILDREN. 



BY 

WILLIAM M. POWELL, M.D., 

Attending Physician to the Mercer House for Invalid Women, at Atlantic 
City, N. J. ; Late Physician to the Clinic for the Disease^^ of Chil- 
dren in the Ho^ital of the University of Pennsylvania and 
St. Clement's Uoepitol ; Inatructor in Physical Diag- 
* nosis in the Medical Department of the Uni- 
versity of Pennsylvania, and Chief of 
the Medieal Clinic of the Phil- 
adelphia Polyclinic. 



Price, Cloth *1.00. 

Interleaved for Notes . • • • i«25« 



American Practitioner and News, Louisville, Ky., December 20, 1890. 

" Powell's Diseases of Children. — This work is gotten up in the 
clear and attractive style that characterizes the Saunders' Series. It 
contains in appropriate form the gist of all the best works in the da 
partment to which it relates.'' 

SooTUERN Practitioner, Nashville, Tennessee, November, 1890. 

**Dr. Powell's little l)ook is a marvel of condensation. Handsome 
binding, good paper, and clear type add to its attractiveness." 

Annals OF GYNiKcoLooY, Philadelphia, Decemlwr, 1890. 

** Powell's Diseases of Children. — The book contains a series of im- 
portant questions and answers, which the student will find of great 

utility in the examination of children." 

27 



No. 16. 

ESSENTIALS 



EXAIIMTIOIf OF UEIlfE. 





COLORED (VOGEL) URINE SCALE AND NUMEROUS 
ILLUSTRATIONS. 

75 Cents. J 

Medic Ai.MAi>Aiti nb, I 

Juu«, JS9U. 
" WollT'aExamiiiaUonof thti 
Uri lie.— A little work uf deoid«l 
value." 

JlEiircAi. Rbcobu, New York. 

August 23, ISilO. 

"Wolff's Enammation ol 

Urine, — A good niaiiual for 

students, well written, and 

t, catHgorioally, man; 

questions U-gluners ara aare 

Mehfbib Medical Monthlt, MempUiB, TenueBeee, Jane, 1690. 
"Wolff's Eiamiualion of Urine.— Tlie Ixuk is practical in cliar- 
ftcter, comprelieDBivu aa is ilesir^ablu, ami a useful aid to lli« studeut 
In Ilia stadiea." 



No. la. 

ESSENTIALS 



OP 



PRACTICE OF PHARMACY. 



BY 



LUCIUS E. SAYRE, 

Professor of Pharraaxjy and Materia Medica in the University of Kansas. 



Price, Oloth, $L00. Interleaved for Notes, $1.25. 



Albany Medical Annals, Albany, N. Y., November, 1890. 

** Sayre's Essentials of Pharmacy covers a great deal of ground in 
sural! compass. The matter is well digested and arranged. The 
research questions are a valuable feature of the book." 

Amebican Doctor, Richmond, Va., January, 1891. 

" Sayre's Essentials of Pharmacy. — This very .valuable little manual 
covers the ground in a most admirable manner. It contains practical 
pharmacy in a nutshell." 

National Drug Register, St. Louis, Mo., December 1, 1890. 
"Sayre's Essentials of Pharmacy. — The best quiz on pharmacy we 
have vet examined." 

Western Drug Record, November 10, 1890. 
"Sayre's Essentials of Pharmacy. — A book of only 180 pages, but 
pharmacy in a nut-shell. It is not a quiz-compend compiled to en- 
able a grocery clerk to * down' a board of pharmacy ; it is a finger- 
post guiding a student to a completer knowledge." 

29 



ESSERTIAIS of BACTERIOLOGY. 



TO THE STUDY 



M- T. BALL. 3I.D,, 

E ]Cin»«»D«. ^Jwrun t' aiienitT. Bahl». X. T. i Lmte RaeideDt 



T7 IQistntiMS, mbw in Coins. 



IVmw.C1«I*.#1.MIl /Mln-irMWrf^r .Votes, «1.»«. 




M»-i--.t S«-*, Pfcil. 


dphU. NtfT. 2S. 1^1. 


■■Th* i=«r:.;--iA;<r:^Ie,,«,n.<*. 


in this Ulile bo'k it> m pirtiti, and » 


*K=n:.- ±-:'.~-: i •■"^■.m »ctl a:.'i:=-«b. 


hii it -ill l» f«u»i u«ful .^ . l,bor 


«.-rT h^i-S. i •■ 




Pv.-ii-i.- Kr: SI' T Mtr.1 l^E ^^^ ? 


KsiBV. S,n F™m.x-*v., S,.v. 1 j. 18yi 


"" B*rt*ri->"'«T i* ihe k^ym-ie "( fiiiu 


r,. n.e.lifin*. an.) every t.hy^ici.o who 


eifMif m.-w^ reufl fimilisriio biiuwl 


wilb s knowlflw "f «.-rm-life— the 


.I*iit*..r.|i*ea'P. 




■■ TbU ILiilp V-.>fc Tiib h-' 1--».inful 


lla^r»,i,.n'«illdvothe,=.udentK,m 


brief. Ibe r»*Dll,= .f yoar^ .^f ^TU.iy iin.1 


eJearrh, unaiileii " 



ESSENTIALS OF 

Nervous Diseases and Insanity, 

SYMPTOMS AND TREATMENT. 

By JOHN C. SHAW, M.D., 

riiiilual Professor ol Dlflesaes ol Ibe Miii.1 aurt Neiynm Syilem. Liiiis Isliiid 

■ Cullej'e Hosultnl Medical HcbmA : CuiiMiiltlug NeuroloRiat U) SI. Citli- 
L ertne's liosullnl. and Lun^ l8la,tiil UoIIpkb Hospliul: Kiiniierly 

■ MBdlcal UupeiintoiidHut Kliig's Uoimty Iukuiiu Asylum. 



FORTY-EIQHT 
Original Illustrations, ^ 



Brice, Cloth, $1,00. 

Interleaved for Notes, SI. 25. 



^H Bo 



(■laatile ulAition to thl) 
ipandf, *iid (mo thiit cnni 
ippmciated bj a11 pfajsioii 



Sew Tori nn.] PhLliidrfphia, Not. 21, 

•■ Dr, Phssr's Primer is aicelleat us 
fitr M it gOB^ the illu'trnliona are wall 




ESSENTIALS OF PHYSICS. 



FEED. J. BHOCKWAT, M.D, 



165 FINE ILLUSTRATIONS. 
Prrce. Cloth, $1.00 net. Interleaved for Notes, $1.25 net. ^ 




NOW READY. 



No. 17. 

ESSENTIALS OF DIAGNOSIS. 



S. iiOIAS CORK'S. M.D., 

Cliniuiil I..pctur<!r iiu Medicine, JerTersiin Medical GulleKo, rhilitde1plila..J 

ILLTTSTRATBD. 

Price. Cloih, $l.SO Net. 



_^^^^H 


Essentials of Medical Electricity. 


BV 

D. D. STEWART, M.D., 

Demonstrator nl Dlseasraof lli« Nervous Syalrin anj CJile[ oi Hie Neiirolu^i 

L^l Cimte ill the Jpnorsoii Medical Colleau; Pliyaiciaii to St. Mary's 

lkisi>iul. and lo ai. Cbrlaluxlier'a UosplLal fur Cblldreii. etc. 


E. S. LAWKANCE, M.D., 

Ciilef ol the Elei-tHoal Cltnlu aiiJ Aasistoiit Dciiioiistraloi- iit lllaeases ot the 
Nerviiua Bystelu lu tile JeSorBUU MetlliHil Culle^e, etu. 


SECTY-PIVE ILLCTSTRATIONS. 


Price, Cloth. $1.00. liiLerleavt:a tor Notes, Sl.aS. 




ifep-J/jMfi 


■ 


mj 


Specimen or ^^^^^^H 



IN PREPARATION. 



For Sale by Subscription only. 



An American Text-Book 



OP THE 



MEDICAL AND SURGICAL 



DISEASES OF OHILDREK 



BY EMINENT SPECIALISTS. 



EDITED BY 



LOUIS STARR, M.D., 

Late Clinical Professor of Diseases of Children in the Hospital of the 

University of Pennsjlvaoia. 



Uniform in size with the "American Text- Books of Surgery 
and Practice," it will be profusely illustrated with plain and 
colored plates, a large percentage of which will be original. 



SECOND EDITION. 



HOW TO EXAMINE FOR LIFE INSQRANGE. 



Bv JOJIN M, KEATING, M.i; 

Iiilual Life In.'iinuice Co. : Ea-Preidcn 
le Physiqim for i);» 
ilogibi lo !jt. Joseph' 



Aani=>' Umpiial, Pblk. ; Cyni 



Fi-ice, lu Olotli, 0i£,OO. 
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" This is the most practical manual on this subject that has yet been offered as 
a Euide lo Oie medical examiner for life insurance. Tile author has had a lai^e 
experience as a medical director of one of the gieal life insuraiice companies, 
and it would, therefore, naturally be expected thai he would deal wilh nothing 
but the useful and indi'pensable in a work of this kind. Every life insurance 
examiner should possess this book, even though he may be experienced in this 
worli, for it contains much that is needful in the way of reference that cannot be 
(bund grouped elsewhere." — Buffalo Medieai and Surgical Journal. 

" This unpretentious volume, from the pen of one of oar most experienced and 

conservative life insurance medical directors, is just such a book as Uie young and 
inexperienced medical exatniner needs. Il is not a manual of Medical diagnosis, 
though founded upon the best works of that description. Il contains those sug- 
gestive hints and recommendations that will be useiul to the medical beginner 
and chat can only be furuistied by the man of experience." — The AmericaH 
Journal of tkt MfdUal Schntfs. 

" This is by far the most useful book which has yet appeared on insurance 
examination, a subject of growing interest and impoiiance. Not the least valu- 
able portion of the volume is Pari II., which consists of instructions issued to 
their examining physicians by twenty-foar represenlative companies of this coun- 
try. As tlie proofs of these instrticlions were corrected by the directors of the 
companies, ihey form the latest instructions obtainable. If for these alone, the 
book shoold be at the right hand of every physician interested in this special 
branch of medical science." — Ike MeiiUnl Neius. 

"The volume is replete with information and suggestions, and is a valuable 
contribution to the literature of the medical department of life underwriters' work. 
— The United SlaUs Rniiew (Insurance Journal). 

■' Naturally, in the prevailing scheme of medical education, special instruction 
in the peculiar duties of the insurance examiner can have no place. The young 
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satisfaction as a medical examiner. The book before us tills this want."— T^ 
UnraeTiily Medicul Magatine. 
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" In presenting tliis Essay upon tlie SnrKiual Treatnient of Wounds 
and Olistraclion of fhe IntratiniiB to the Trustees of tlie Fiske Fund, 
it 19 proper to ontline the scope of our work, a,nd to state briefl}> (he 
facts sad lines of original reaearoh upon which onr conctusione are 
based. For OTer two years we have made experimenla in the labo- 
ratory Tipon these Bnhjecls, aoiJ have carried out in every detail all 
the methods and modiflctttiona of operations that have been published 
or which have occurred to Us in the course of oor own atadies. . , . 
In addition to the original work involved in studying so important 
a branch of surgery as the one before ns (and which will be found 
represented, graphically, in part at least by a number of tracings), 
we have collected and placed before the reader what we believe to he 
the fnllest statistieR yet collected apon Rnnsbot wounds of the abdo- 
men." KXTBACT FBOa PsErAOB. 
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TRANSLATOR'S PET;rACE. 

The work of which a translation is liere offtred is one of Ihe ■ 
best that has yet been written u^iou the i^uhject. When it first 

e into the hands of the translator be hnd no thought of ci 
nsing it except as a work of reference. Sut as he retid it lie 
became convinced that it had such merit tliat itivould ceitamlv 
be welcomed by a large class of readers if it were rendtred into 
^English. Accord in kI J, after communicating witit the author 
and his publislier, the Work of traiislatiiin wns begun, and has 
been prosecuted at suuli intervals of time as cocild he '-et.uied 
from an active pi-ofessionnl life. II' the work shall commend 
itself to others as it has tti him, the translator wilt leel amply 
rewarded for the effurt he has made to put it into their hands 

Here and there sli^'hl ndditionR have been made, whi(.h the 
translator trusts will increase the value of the work. A ve^ 
full indes has been prepared, which, it la believed, comprises a 
leferetice to every material slatemeut in the book. 

The translation was almost completed when a copy of the 
secMtd edition of the original was received fi-oni the publisher. 
The author has made numerons additions which have enhanced 
its value, and the translation has been made to correspond with 
this enhii^ed edition. It is gnitifying to the translator to find 
that a second edition has so soon liecn called for, and that bia 
lOffn bvorable opinion has been further confirmed by the fact ^ 1 
that Italian and Russian translations of the work have been ^ I 

FRANCIS H. STUART. 
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